Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  Hbrary  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http  :  //books  .  google  .  com/| 


Atls    I  , 


iy^2«iEi 


HISgJfflHyrSiJ&MEffllGaiNE; 
ANiB)HRTilRail.SgliiMSE3> 


LANE  MEDICAL  UPRARy 
STANFORD  UNIVERSITY 
MEDICAL  CENTER 
STANFORD,  CALIF.  94305 


v.; 
:-4 


THE   NEW   SYDENHAM   SOCIETY. 


Imstitdted  MDCCCLVm. 


VOLUME      C  V. 


\m.  LIBRARY.  STANFORD  UM'.YERSITY 


•  1 


\' 


^v 


•  9 


1     r 


N  . 


"•"••  us:: 


SELECTIONS 


raox  THi 


CLINICAL   WOEKS 


or 


Dr.  DUCHENNE  (de  Boulogne). 


TRANSLATED,    EDITED,   AND   CONDENSED 


BY 


G.  V.  POORE,  M.D.  (LoND.),  F.R.C.P., 

il^ticimm  io  Umivertitif  OUUgt  Uotpital;  Frof titer  <tf  Medical  Jurisprudence!,  Uni^trtitif  College, 
I^ndom;  Consmttittg  FkpHcian  to  the  itoyoi  hospital /or  Children  and  Wonun,  dtc. 


^\  ^^^        ) 

^onbon : 
THE    NEW    SYDENHAM    SOCIETY. 


^UBRA/iy. 


KDCOCLXXlUn. 

o 


^^^mRD  I ......._ 


t 

<.  • 


•    e 


OOOPB 

,  .    '    ,  ,  ,r,;ni  the 

Wider  ai>y  V-t^  whatever. 


J'REFACE. 


'  vorda  ore  necessar;  in  explaaation  of  the  method  I 

mn  followed  ia  editing  this  toIuqic    of   selections  from  the 

1  works  of  Dncheniie  de  Booiogne. 

Dr.   llbbits'   well-known    tmnslation   of  the   first    part    of 

WBUetruation  Localis^e  has  made  it  onneceBsaiy  for  the  New 

Hfdenbsm    Society  to   undertake    the    translation    of  any  of 

ine's  writings  which  treat  of  purely  electrical   subjecta. 

I  enming  chapters,  therefore,  will  be  found  to  be  almost 

j^xclnnrely  devoted  to  those  clinical  observations  by  which  the 

•athor*8  great  profossional  reputation  was  mainly  establishod. 

Tlio  reader  cannot  bil  to  notice  that,  with  very  few  exceptions, 

tbo  selections  are  taken  from  the  last  edition  of  L' Electrisation 

Localuie.  The  reason  of  this  is  obvious.  Duchenne'a  observations 

e  originally  published   separately,  or  in  one  or  other  of  the 

ranch  medical  journals,  but  almost  all  of  them  became  ulti- 

kately  incorporated  with  the  book  which  to  the  last  retained  its  in- 

ut0  and  mthor  misleading  title  of  L'KtectrUat'ton  Localisie. 

tch  edition  of  this  work  was  bigger  than  the  one  which  pre- 

1  iti  its  growth  being  mainly  due  to  the  addition  of  those 

F  fiqwTS    OD    clinical,   physiological,    and    pathological    subjects 

iriueh  tbo  author  bad  written  in   the  interval   which  elapsed 

n  the  editions. 

It  will  be  observed  tbat  thero  are  no  selections   from   the 

^hytuAoi^e  dts  Mouvetnents,  which  by  many  woold  be  considered 

)  greotAT  of  Duchennc's  two  great  works.     Most  of  the  pro- 

ts,  however,  which  are  pnt  forward   in  the  I'kyaiohgie 


Yl  PREFACE. 

des  Mouvements  in  a  physiological  form  appear  also,  in  clinical 
form,  in  L' Electrisation  Localisie,  and  it  will,  in  fact,  be  found 
that  the  action  of  most  of  the  muscles  of  the  body  is  considered 
in  the  ensuing  pages.  Again,  the  Physiologie  des  Mouvements 
is  so  great  a  work  that  one  cannot  but  hope  that  it  may  be 
translated  in  its  entirety  for  the  benefit  of  the  English-speaking 
races. 

Some  explanation  is  necessary  as  to  the  somewhat  unusual 
method  I  have  pursued  in  editing  this  volume.  My  commission 
from  the  New  Sydenham  Society  was  accompanied  by  an 
intimation  that  the  selections  must  be  comprised  within  the 
compass  of  a  single  volume  of  moderate  dimensions.  Had  I 
followed  the  ordinary  course  of  selecting  a  few  of  Duchenne's 
monographs  and  giving  them  entire  I  should  have  been  able 
to  give  but  a  slight  idea  of  the  indebtedness  of  medicine  to 
this  great  observer.  Nobody  has  said  of  Duchenne  that  he 
was  a  concise  writer,  and  all  his  critics  seem  agreed  that 
prolixity  of  style  was  by  him  carried  to  an  extreme  degree.  I 
was  especially  anxious  to  put  the  English  reader  in  possession, 
if  possible,  of  all  the  clinical  facts  which  we  owe  to  Duchenne, 
and  in  order  to  do  so  within  the  compass  of  this  volume  it 
became  necessary  to  deal  rather  ruthlessly  with  mere  words. 
My  editing  has  therefore  been,  as  it  were,  interstitial.  I  have 
weighed  the  value  of  every  sentence  and  every  paragraph,  with 
the  result  that  I  have  omitted  much  and  compressed  a.  great 
deal.  I  am  well  aware  that  in  taking  this  course  I  have  in- 
curred no  little  responsibility.  With  regard  to  much  that  has 
been  omitted  there  can,  I  think,  be  no  doubt  that  its  omission  is 
a  gain  to  the  book.  Polemical  writing,  of  which  there  is  fair 
amount  in  the  original,  I  have  thought  wholly  unsuitable  for  a 
modern  scientific  work ;  I  have  accordingly  omitted  all  polemical 
passages,  as  well  as  many  long  discussions  on  questions  which 
are  now  no  longer  matters  of  controversy.  A  great  part  of 
Duchenne's  original  papers  are  devoted  to  cases  which  differ  from 
^ach  other  only  on  minor  points.    When  an  author  puts  forth 


wtwm  Tiew8,  it  is,  of  course,  necessary  to  substantiate  such  views 

bj  as  many  tUaatrfitioDs  as  possible ;  but  when  once  these  views 

an  ■cknowledged,  by  commoQ  experiencei  to  be  correct,  any 

■  wdimdaDcy  of  illustration  becomes  a  hindrance  rather  than  a 

elp  lo  argument  and  exposition.     While,  therefore,  I  have  been 

refal  to  retain  and  give  at  length  the  various  cases  which  serve 

s  tidies  of  the  morbid  condition  which  may  be  nnder  considera- 

Itiou,  I  have  not  scrupled  to  omit  or  condense  a  great  many 

I  which  are  little   more   than   repetitions   of  the   original 


In  Uiis  way  I  have  boon  able  to  give  nearly  all  the  clinical 
fiwts  which  Duchenno  was  tbo  first  to  discover  or  satisfactorily 
exponni)  ia  a  space  not  much  more  than  a  third  of  that  occupied 
by  the  original.  I  have  been  particularly  careful  to  omit  no 
argoment  which  the  author  advances  in  support  of  his  views, 
and  I  have  endeavoured  to  make  the  necessary  curtailments 
vithool  intermpting  the  practical  continuity  of  the  text. 

^V])ercver  omissions  or  condensations  have  been  made  the  fact 
bMD  indicated ;  in  the  former  case  by  a  few  dots,  or  asterisks, 
the  latter  case  by  enclosing  those  passages  of  which  an 
it  only  is  given  between  square  brackets,  thus  [  1. 
It  may  he  intereating  to  mention  that  in  making  this  transla- 
OD  I  have  found  at  times  no  little  difficulty  in  converting 
ich  tmatomical  terms  into  the  Latin  equivalents  which  aro 
in  this  country.  The  sole  object  of  using  Latin,  for 
■nalomical  terms  is  to  obtain  some  community  of  scientific 
expresaioa  among  diflerent  nations.  A  reference  to  some  of  the 
liMa  of  muscles  which  are  scattered  through  this  volnmc,  and  in 
wfaid)  I  have  placed  in  parallel  columns  the  names  given  to  the 
Buoe  object  in  French  and  English  anatomical  text-books,  will 
■how  that  the  French  and  Enghsh  differ  nearly  as  much  in  their 
Uiatotnitial  as  they  do  in  their  Tcrnacular  expressions. 

To  somfi  of  the  chapters  I  have  appended  an  Editorial  Note, 
IB  which  I  bare  endeavoured  to  give  some  of  the  more  recent 
ftuita  whieh  seem  to  throw  light  upon  the  suhject  treated  of. 


Tin  PREFACE. 

My  best  thanks  are  dne  to  my  friend  Mr.  William  Pasteur,  M.B., 
who  kindly  undertook  to  revise  the  proof  sheets,  and  by  so  doing 
he  has  rendered  most  valuable  service  both  to  the  editor  and 
reader. 

G.  V.  PooBE. 

80,  WiMPOLE  Stbest,  TV., 
July  25M,  1888. 


A   SHOUT   SKETCH 

or  TEB 

LIFE  AND  WOBK  OF  DUCHENNE 

(DE  BOULOGKE).* 


I  CciLiiirifB  BESI4MIN  Amasd  Dcchekne  was  born  at  Boulogno- 

Isar-Mer,  on  Septeinber  17tb,   1806.     His  family  had  lived  at 

I  Boulogne  since  about  tbe  middle  of  the  eighteeutb  century,  and 

^  be  ever  retained  for  his  nulivo  town  an  affection  which  was  truly 

6Uil.    His  mind,  his  chamctar,  and  his  features,  all  marked  his 

BoalogDeee  descent.     Below  the  middle  height,  thickset,  active 

u  moremoDt,  alow  of  speech,  and  retaining  to  the  last  some 

of  liitf  |>roTincial  accent,  his  appearance  recalled  bis  father,  Jean 

OnDbeime,  a  sea-captain  of  Boulogne.     He  was  educated  at  the 

local  eol]«ge,  whence  he  went  to  pursue  bis  studies  at  Douai,  and 

at  the  offi  of  19  be  was  admitted  Baccalaureat-£s-lcttres  on  the 

Ii  dsy  as  his  friend  and  schoolfellow  Dr.  C.  Gtos,  to  whose 
lot  it  EbU,  half  a  century  later,  to  debrer  bis  funeral  oration.  His 
yooUi  WM  passed  without  incidents  which  call  for  any  remark. 
Yioxa  Pouai  he  went  to  Paris  to  study  medicine,  and  in  1831  be 
retamcd  to  Bonlogne  to  pursue  the  practice  of  his  profession. 
His  gmdnation  tbeaia  waa  an  "Kssai  sur  la  brulure"  (35  pp.  4to. 
Puis,  1881).  Abont  tbe  year  1833  be  seems  to  have  tried  tho 
t  of  electro- puncture  of  the  muscles  on  a  pslient  under  bis 
,  tad  this  operation  (in  which  be  was  assisted  by  bis  friend 

'cT  moit  o(  th*  tsd*  in  ihia  brief  memoir  Uie  Edilot  \»  indsbMd  to  >  notica  by 

whleb   appsred  ia  tbr<  Jre^itri   C^airnlti  dt   Mtirtint  (or 

r,  vr.t.    Ortsin  other  lacW  bare  beeo  found  iMtlsr«d  Uirongh  tbe  wriling* 

line,  mn<l  in  njious  ibon  biographical  DotiOH  of  him  which  a]>pear«d  al  tbe 

ef  ilia  iaih  In  French  and  £a([llah  jgnnuJi. 


Ol  Dodwine 

Haaef  Uad 


^M. 
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Gros)  appears  to  have  been  the  first  means  of  directing  Duchenne's 
mind  to  those  obscure  questions  on  which  he  was  destined  to 
throw  so  much  light.     He  devoted  himself  more  and  more  to  the 
study  of  the  curative  value  of  electricity,  and  as  his  native  town 
did  not  ofier  a  sufficient  field  for  observation  he  removed  to  Paris 
in  1842.     Here  he  worked  without  ceasing  for  over  thirty  years. 
While  the  last  edition  of  U Electrisation  Localiaee  was  in  course 
of  preparation  the  Franco-German  war  occurred^  and  the  siege  of 
Paris  put  a  stop  to  his  labours  for  a  time.   In  the  preface  to  this 
(third)  edition  Duchenne  says  (July  Slst,  1872):  "The  printing 
of  this  third  edition  took  place  during  our  unhappy  war  with 
Oermany,  and  at  a  time  when  my  health  is  seriously  affected  by 
a  long  and  painful  illness.    These  unfortunate  circumstances 
have  been  the  cause  of  the  printing  errors  which  have  escaped 
my  notice,  but  which  the  intelligence  of  the  reader  wiU  easily 
correct."    What  was  the  exact  nature  of  the  illness  from  which 
Duchenne  suffered  during  his  later  years  does  not  appear,  but  he 
died  from  the  effects  of  cerebral  hsBmorrhage  on  September  17th, 
1875,  the  69th  anniversary  of  his  birth. 

On  his  arrival  in  Paris  in  1842,  Duchenne  set  himself  to  work 
with  an  ardour  which  has  rarely  been  equalled,  and  never  sur- 
passed. He  sought  no  official  appointment,  and  he  was  never 
attached  to  any  hospital.  It  seems  extraordinary  that,  under 
such  circumstances,  he  should  have  succeeded  in  collecting  such 
a  mass  of  clinical  {sLCts. 

In  a  footnote  on  page  601  of  the  Electrisation  Locali^ie, 
Duchenne,  in  replying  to  the  reproach  which  had  been  levelled  at 
him  of  neglecting  the  study  of  pathological  anatomy,  says : 
''  Those  who  have  made  these  reproaches  were  doubtless 
ignorant  of  the  fact  that  I  have  merely  been  permitted  to  glean, 
as  it  were,  in  our  hospitals,  and  that  if  I  have  been  able  to  exist  in 
a  scientific  sense,  it  is  only  because  I  have  been  fortunate  enough 
to  collect,  by  searching  over  the  numerous  clinics  of  our  hospitals, 
certain  clinical  facts  which  have  been,  I  will  not  say  despised,  but» 
rather,  which  have  escaped  notice.     Those  who  have  criticised 


UPE   AND  'WOBS   OF   DtTOHENNE. 


Q  sbould  know  slso  that  when  I  have  happened  to  discover  a 

morbid  tpeci€g  not  liithtirto  described,  I  have  had  no  control  oter 

!  subjects  npon  which,  when  living,  my  clinical  obBorvations 

vcre  nude.     I  ehoiild  fauTe  had,  it  is  true,  the  right  of  completing 

■Vy  researches  by  anatomical  investigation  if  I  had  been  a  hospital 

pphyaicion.     Bat  then,  riveted  aa  it  were  to  my  oivii  wards,  I 

■honltl  nut  have  been  able  to  do  the  work  of  a  searcher  which  I 

art  mjrself  to  do,  snd  I  am  sore  that  my  chief  works  (among 

others  Uioso  on  progressive  mnecnlar  atrophy,  atrophic  paralysis 

r  childhood,  progressive  locomotor  ataxy,  gloaso-lahio  laryngeal 

slysi«,  and  psendo-bypertrophic  paralysis)  woold  never  have 

B  light.     To  accomplish  these,  in  short,  a  field  of  obscr- 

lOre  vast,  and  extending  to  all  the  hospitals  of  Paris,  was 

If  then  I  have  renounced,  and  still  renounce,  the 

r  of  an  official  position,  it  is  because  I  wish  to  give  myself 

Dp  freely  and  entirely  to  my  irresistible  taste  for  physiological  and 

^cal  researches.     Ought  it  to  be  a  sahject  of  reproach  to 

no  tb*t  I  have  disinterestedly  followed  science  solely  for  the  love 

fit?" 

Ti«d  by  no  hospital  appointment,  nor  expending  his  energies 

I  lecturing,  Dnchenne  was  free  to  follow  his  own  bias  in  the  field 
fUt  work  which  he  had  set  himself  to  explore.  The  largo  amount 
■of  work  which  he  accomplished  seems  to  be  due  mainly  to  three 

l^cireanoKtaiiccfH :    1.  The  great  natural  energy  of  the  man;    2. 
Im!  Ikct  that  he  followed  that  lino  of  work  for  which  he  was  by 
e  fitted ;  3.  The  absence  of  distractions  in  the  form  of  teach- 
g  and  roiilioe  doties. 
How  gften  do  we  see  men  parsoing  a  line  of  study  with  admir- 
n  energy,  but  without  obtaining  results  at  all  proportionate  to 
r  cspi-ndnl,  and  mainly  bocaaso  they  have  chosen  a 
i  of  work  for  which  they  have  no  special  talent.     Ducbenne 
H  lo  havr  been  blamed  because  he  devoted  his  attention  more 

II  bed-side  obst^r^'alion  than  to  microscopical  anatomy.     The  fact 
i  UiBt  bii  had  no  special  talent  for  the  pnrsuit  of  morbid 

histologyi  and  although  latterly  he  devoted  some  attention  to 
a  2 
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tlio  subject,  and  was  one  of  the  first  who  attempted  to  fis  miurO 
acopic  results  by  the  aid  of  photography,  he  did  not  succeed  i 
adding  t^  our  pathological  knowledge,  and  one  cannot  but  fed 
that  anything  which  took  a  man  of  his  habit  of  mind  away  from 
the  bed-side,  where  ho  was  nnequalled,  did  not,  to  say  the  least, 
help  the  advance  of  medical  science.  A  wise  division  of  labour 
has  been,  and  will  be,  a  powerful  cause  of  the  advance  of  know- 
ledge, and  a  great  clinical  observer  should  rather  be  encouraged 
than  otherwise  to  leave  the  delicate  work  of  histology  to  those 
whose  natural  talents  lead  them  to  devote  their  best  energies  to 
the  pursuit  of  it. 

Every  morning  with  rare  exceptions,  we  are  told,  Ducheniu 
visited  one  or  two  hospitals,  selecting  for  study  those  cases  whio 
moat  suited  his  purpose,  reading  the  notes  of  the  case  and  sho* 
ing  his  honest  willingness  to  profit  alike  by  the  positive  fac 
and  the  more  doubtful  hints.     In  return,  he  freely  placed  1 
well-stored  mind  and  his  technical  experience  at  the  disposa 
of  any  and  every  one.     In  the  course  of  friendly  discussions  1 
made  no  secret  of  his  ideas  and  notions,  or  of  the  work  which  h 
had  in  hand,  and  with  him  one  could  not  be  reserred  or  reticent* 
There  were  but  few  hospital  wards  in  Paris  where  he  was  n<A 
welcome,  and  those  in  which  he  was  really  "at  home"  were  amp^ 
sufficient  as  a  field  for  his  activity.     By  this  mutual  arrange*! 
mcnt  of  give  and  take,  be  attained  the  cud  which  is  sought  afterj 
by  scientific  societies,  without  the  risk  of  reading  papers  or  tlwa 
formaUties  of  debate. 

It  is  easy  to  comprehend  how  unwilling  ho  was  to  fetter  hira 
productive  liberty  by  official  duties,  and  one  understands  also  how 
the  desire  of  being  a  fellow  of  learned  societies  had  little  influenoaj 
with  him.     Many  learned  societies,  from  that  of  Boulogne- 
Mer  to  that  of  Moscow,  had  made  him  an  honorary  or  corresponded 
ing  member ;  but  such  honours,  though  they  might  flatter  bio 
could  not  tnru  him  from  his  work- 
To  believe  that  this  position  was  won  without  difficulty  won] 
show  but  a  poor  knowledge  of  human  nature.     He  had  had  h 
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HI^PiPHBdiad  BaSereJ  not  a  few  humiliations;  for  he  had 
Rbond  it  Decessacj,  in  addition  to  the  pemilssion  of  the  physician, 
jUo  via  the  good-will  of  the  more  sensitive  atndents.  Duchcnno 
possessed  a  pereoTcranco  which  oTercamo  the  greatoBt  obstacles, 
bat  bo  wanted  that  pliability  of  chaTactor  which  avoids  conflict. 
Oao  wa  fancy  the  annoyance  which  manifest  or  latent  opposilion 
mast  have  causvd  him,  and  how  long  it  mast  have  taken  him 
t<i  win  the  froedom  of  the  hospitals. 

SoientiSe  courage,  of  which  Duchenno  possessed  so  mncb, 

loes  not  lead  to  great  adventarea,  but  shows  itself  in  a  passive 

I'TeuBtanco  which  none  the  less  imposes  painful  sucriticos.     Few 

^^nen  Ijaro  resi^icd  thtdr  full  susceptibilities  to  an  cqurtl  extt^nt, 

■or  ban   opposed    ill-will    by  sach   a   passive    determination. 

KSoeocM   rowurded   his   efforts  in   the   end,   and   when   it   was 

uttaiuctl    hia   task  was    easy.      How   many  young   physicians 

LwooM  have  the  resolution  to  do  as  lie  did  ?    What  time  ir 

KlutTO   for  original  work  while  Ufe  is  being  spent  in  compoti- 

^liODfl  ?     The  ansnccossful  retire  exhausted  and  half  ashamed. 

they  dislike   re-entering  the  hospital  to   take   a   position 

'  flnbonlinato  to  their   moro   successful   rivals.     Conventionality 

uid  the  GxigGiiceB  of  practice  work  together  in  restricting  the 

fielil  of  their  obser^'atious,  and  instead  of  collecting  valuable 

■  latteriKl   they   merely   accumulate  prejudices.     Duchenne  had 

I'tbo  gn»t  mei'it,  and  he  stands  almost  alone  in  the  possession 

Kof  it,  of  never  being  satiafiod  with  his  wealth  of  facts,     Liko 

I  of  basincss  he  was   never  aatistied  with  the  sum   of  his 

l(seientific)  riches;  and  thus  we  find  him,  even  when  worn  by 

ifferiog.  working  still  with  all  the  ardour  of  youth. 

If  it  is  in»lmctire  to  contemplate  what  one  may  call  his  way 

f  getting,  it  is  not  less  so  to  inquire  by  what  succession  of 

I  bo  tnrood  to  account  the  material  which  he  unceasingly 

1  Qp.     Ikginning  with  treatment,  and  after  lingering  long 

r  clinical  work  he  finished  with  pathological  anatomy.     By 

Bdiligtntly  following  his  hard-working  cQit/rireg  every  novelty 

I  brought  to  his  notice,  and  be  bad  no  reason  to  go  ngunet 
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the  stream.    His  great  powers  of  observation  were  of  service  to 
him  when  with  physicians  as  when  with  patients. 

It  was  not  possible  to  cut  his  work  in  two — one  part  original, 
and  all  his  own  and  the  other  borrowed,  inspired,  unconsciously 
it  may  be,  by  conversations,  or  bred  of  the  scientific  atmosphere 
in  which  he  lived.  Hence  arose  disputes  as  to  priority,  from 
which,  however,  his  best  works  have  escaped,  and  quarrels  now 
forgotten  which,  far  from  discouraging  him,  served  but  to  whet 
his  zeal.  The  jealous  disputes  of  savants  are  but  "  a  spur  to 
prick  the  side  of  the  intent,"  and  many  a  man  of  eminence  has 
reason  to  bless  rather  than  complain  of  the  bitterness  of 
criticism.  It  is  so  ill-mannered  to  praise  oneself  that  anything 
which  gives  an  excuse  for  asserting  originality  and  accuracy 
does  one  a  friendly  service.  By  pleading  for  your  own  the  world 
is  taught  that  you  are  the  real  proprietor. 

Influenced  or  not  by  his  surroundings,  Duchenne  restricted 
himself  to  discovery.  His  course  in  passing  from  therapeutics 
to  clinical  observation,  and  thence  to  pathological  anatomy,  was 
not  the  result  of  chance.  He  was  aware  when  he  tacked,  and 
knew  his  reason  for  doing  so  better  than  any  one. 

Whoever  has  worked  up  the  action  of  one  or  two  drugs  which 
may  have  taken  his  fancy,  and  feels  no  necessity  for  reconsidering 
his  pathology,  must  be  a  short-sighted  investigator ;  our  classifi- 
cations alter  whenever  the  object  in  view  of  which  they  were 
made  alters. 

Already  the  nosology  of  the  pathological  anatomist  is  not  that 
of  the  clinician  ;  but  therapeutics,  in  the  limited  sphere  in  which 
Duchenne  worked,  has  very  special  needs.  With  little  knowledge 
of  agents  other  than  electricity  he  might  be  compared  to  the 
mineral  water  physicians,  but  with  this  difference,  that  he  could 
choose  his  patients. 

The  therapeutic  problem  resolved  itself  to  the  formula,  "  In 
what  cases  will  the  remedy  succeed  ?  '* 

For  the  practitioner  who  roams  at  large  over  the  almost  in- 
definite range  of  medicine  the  question  assumes  a  different  form. 
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If  the  modo  of  troatment  Belected  proves  of  no  nsc,  another 
f  moat  be  tried ;  the  failure  of  to-day  may  be  turned  into  a  sncoess 
I  to-morrow  by  eniploymg  other  means.  Pathologj-  takes  higher 
xvik  than  treatment,  and  one  is  more  ready  to  blame  the  in- 
«affici«n<;y  of  the  treatment  than  to  find  faolt  with  the  notions  of 
th«  pathologist,  and  it  is  the  former  which  is  ever  in  need  of 
reuMm- 

Wttb  one  remedy  only,  and  a  firm  resolution  to  stick  to  it, 
Uiempeatica  become  fixed  and  dominate  pathology ;  diseases 
[  ilindd  into  two  classes —those  which  do  and  those  which  do  not 
1  to  the  remedy.  The  remedy  becomes  in  fact  a  tonchstone. 
■tfais  respect  electricity  is  better  than  hydropathy  or  mineral 
Prodncing  immediate  eficcts,  easy  of  management,  and 
ring  tJio  remoral  of  patients,  it  is  even  more  easy  to  ase 
B  drags ;  and  its  sphere  of  action  is  restricted,  lilu^  that  of 
I  otlrn  local  remedies  whiub  produce  no  yaguo  impressions  on  the 
I  orguiism  as  a  whole.  In  the  hands  of  specialists  more  versed 
r  in  tlu)  intricacies  of  their  machines  than  in  the  study  of  disease 
I  altfelrieity  had  a  doubtful  position,  and  the  good  attributed  to  it 
Uirely  compensated  for  its  evil  repute. 

Onchenne  saw  quickly  enough  why  it  was  that  electricity  held 
this  doubtful  position,  and  his  ingenuity  devised  what  might 
klmost  be  called  an  electric  pathology.  By  this  door,  which  he 
WEB  one  of  the  first  to  open,  he  penetiated  into  the  very  heart 
of  nervous  pntholog]'.  By  considering  the  state  of  uervons 
pathology  when  ho  began  to  work  we  shall  appreciate  the  progress 
I  which  it  has  made,  and  to  which  he  contributed  so  powerfully. 

When  oluotricity,  from  being  merely  a  means  of  treatment, 
I  bctnti  to  he  employed  for  investigation  and  classification  it  was 
tolirely  for  motor  troubles,  and  almost  entirely  for  motor 
[  defteiencies.  SpaBm»<,coutraclions,ttnd  contractures  had  escaped 
[  its  action,  and  it  was  in  this  vast  domain,  among  others,  that 
I  the  Dctivity  of  Duchenne  found  work. 

Convinced  of  the  necessity  of    grounding  his  work   on   the 
!  nnuonlar  system,  ha  began  his  magnificent  labours  on  the  physi- 


I 
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ology  and  anatomy  of  the  mnaeles.  Later  he  nxrestigated  the 
nervons  system  with  similar  snccess.  His  chief  gloiy  will  be 
that  he  produced  order  ont  of  ehaos,  and  physiology  no  less  than 
medicine  will  remain  indebted  to  him.  Before  his  inrestigations 
the  action  of  indiyidnal  mascles,  the  eo-ordination  and  co-opera- 
tion of  their  contractions,  the  part  which  each  played  in  the 
movements  of  each  region  (limbs,  tnmk,  or  buce),  was  hot  Tagaely 
known.  He  classified  and  defined  and  demonstrated  the 
justness  of  every  dogma  he  uttered.  The  task  was  heavy,  and  of 
this  the  best  proof  is  that  he  has  but  few  followers.  Usually 
when  a  leader  shows  the  way  others  press  upon  his  heels,  but 
here  the  way  is  too  steep  for  the  crowd  to  follow  him. 

In  the  last  period  of  his  scientific  life  Duchenne  became  less 
interested  in  clinical  work.  For  the  study  of  the  muscles  he 
substituted  that  of  the  nervous  system,  and  took  to  pathological 
histology  with  an  ardour  which  was  really  juvenile.  His 
conversion  was  late,  and  in  spite  of  his  powers  of  observation 
and  description,  and  in  spite  of  his  talents  as  a  photographer, 
be  merely  succeeded  in  confirming  ideas  which  were  not  his 
own. 

Without  doubt  Duchenne  will  take  a  firm  position  at  the  head 
of  that  progress  which  we  have  seen  bom,  and  which  now  is  still 
surely  advancing.  His  numerous  monographs  and  papers  will 
remain  a  lasting  monument,  an  inexhaustible  mine,  where  those 
of  to-day  and  those  who  will  come  after  will  always  find  a  new 
lode  to  explore. 

It  is  the  sovereign  and  decisive  quality  of  master  minds  thai 
their  works  may  be  read  and  re-read  without  exhausting  our 
curiosity,  and  to  comment  upon  or  develop  the  propositions  they 
contain  is  accounted  a  merit.  The  teachings  of  a  master  may 
be  modified  or  reversed,  but  one  can  never  be  indifiierent  to  their 
first  creation. 

In  a  work  devoted  to  the  clinical  writings  of  Duchenne  it 
would  be  out  of  place  to  criticise  them.  The  reader  of  the 
following  pages  will  do  that  for  himself,  and  the  list  of  his  works 
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1  given  at  page  xxi.  will  give  an  adequate  i-lea  of  the  rnDge  of  his 
Uboora,  and  of  his  ontiring  industry. 

Great  as  is  Hio  debt  v-'e  owo  to  Dachenne  for  bis  work  in  the 

fluid  of  clinic-J  medicine  it  is  only  just  to  say  that  by  many  bi& 

gteaL  book  on  tho  '*  Physiology  of  Movement "  is  considered  his 

ittast«rpiec&     lln  originality  is  absolute,  and  the  assertions  which 

Lhe  made  in  it,  many  of  them  startlingly  new,  nith  regard  to  the 

I  action  of  miutclcs,  have  for  the  most  part  stood  the  test  of  time. 

The  following  notea  colled  from  various  sources  may  serve  to 

I  Ining  Dnchenne  more  forcibly  to  the  mind's  eye  of  the  reader. 

A  writer  in  the  Gazette  Ilfluhmadairc,  quoted  in  the  Medical 

\  Tima    and    Gazrtte    for    October    2nd,    1875,   says:    "The 

I  priority  of  Dncheuue'a  diecoverioB  has  often  been  dispnted,  and 

ially  with  regard  to  locomotor  ataxy.     It  is  well  known  that 

|-not  what  is  called  an  erudite  ;  and  at  the  time  when  his 

pks  appeared  be  read  bat  little.     No  one  was  moreaston- 

1  himself  when  it  was  proved  to  him  that  certain  facts 

-which  be  aa  well  as  a  great  many  others  believed  to  be  abso- 

[Jntely  new — liad  been  described  before,  if  not  in  France,  at  least 

moDj;  oor  neighbours.     The  merit  of  the  invention  was  not, 

powoTCr,  the  less  for  him,  and  what  cannot  be  denied  is  that  he 

EDAw  bow  to  place  it  in  a  light  and  bring  it  out  in  relief  which 

rerc  anknonn  before. 

"  Who  does  not  recollect  the  astonishment  exhibited  in  the 

Velinie  by  that  experiment  of  Duchenno  of  drawing  from  his  bed  a 

mticnl  regarded  as  absolutely  paraplegic,  and  loading  him  with 

Ifthe  weight  of  a  man  of  ordinary  size  without  his  ever  flinching 

It  was  one  of  bis  merits  to   always  have  at  his 

kim)  some  demonstrative  procedure  capable  of  striking  the 

■ntioo  and  fixing  the  facta  on  the  memory'. 

"  rntil  hilt  htst  days  ho  was  ever  working,  investigating  and 

ing.  The  clinic,  at  the  bedside  of  his  patients,  was  his  place 

r  predilection.     He  expounded  his  ideas  badly,  his  diffuse  ex- 

loations  contrasting  with  the  certainty  of  hla  investigations 

I  tb«  eleamess  of  bis  conclusions,  which  he  was  fond  of 
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sninmixig  np  in  formnlffi  easily  retained.  It  was  dnnng  the 
examination  of  the  patients  that  he  recovered  all  his  superiority, 
no  one  being  better  able  than  he  to  analyse  a  clinical  fact.  His 
patience  was  extreme;  nothing  was  neglected.  How  many 
patients  have  been  watched  by  him  for  several  years,  and  at  the 
same  time  aided,  succoured,  and  encouraged  with  a  benevolence 
that  never  was  wanting !  This  patience  in  investigation,  joined 
to  his  remarkable  faculty  of  invention,  constituted  Duchenne 
truly  an  exceptional  observer.  His  ardour  never  abandoned 
him.  He  was  a  true  artist  in  medicine.  His  reputation, 
slowly  acquired,  increased  day  by  day,  and  his  superiority  was 
rarely  met  by  incredulity." 

On  September  25th,  1876,  the  Lancet  says:  ^^ Duchenne 
had  a  stroke  of  paralysis  about  three  weeks  ago,  from  which  he 
partially  recovered,  but  which  has  ended  in  destroying  his  life.'* 

A  writer  in  the  Lancet,  for  October  23rd,  1875,  who  apparently 
had  some  personal  acquaintance  with  Duchenne,  makes  the 
following  among  other  remarks  on  the  character  of  the  then 
lately-deceased  physician : — 

"  When  the  day  comes  in  which  medical  workers  of  the 
present  generation  can  be  regarded  in  the  perspective  of  the 
past,  perhaps  no  figure  will  stand  up  so  conspicuously  among  the 
rest  as  that  of  him  whose  body  was  lately  laid  in  his  native 
town,  towards  which  he  had  turned  his  life  through  with  such 
warm  affection.  Duchenne  ^de  Boulogne'  has  written  his 
name  among  the  clinical  fsusts  of  medical  science  in  indelible 
characters,  and  in  his  own  special  qualities  his  form  will  always 
tower  distinct  among  his  contemporaries.  No  field  of  work  was 
ever  seized  upon  with  more  eagerness,  ever  cultivated  with  more 
earnestness,  or  perhaps  ever  made  to  yield  a  better  harvest,  than 
that  which  the  discovery  of  induced  electricity  placed  at  the  dis- 
posal of  the  man  whose  genius  should  first  recognise  and  talents 
secure  the  opportunity  which  it  afforded.  The  new  means  of 
investigation  which  faradisation  presented  were  prosecuted  by 
Duchenne  in  every  direction.    Dark  places  in  physiology  and 
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'  -pathology  wore  made  plain,  and  the  advance  whicli  each  science 
received  was  real  and  considerable.  Almost  the  whole  of  the 
muBColar  system  of  the  body  was  brought  by  him  within  the 
nuge  of  experimental  observation,  and  both  the  modo  and  form 
of  its  function  were  inyeatigated  and  iUastrated  by  a  method  of 

onriTallcd   ck^nmess  and  unenrpaeBcd  accuracy The 

erodit  of  discovery  cim  hardly  bo  denied  to  Duchenne,  even 
ID  th«  cases  in  which  ho  had  been,  nnknown  to  him,  autici- 
pated,  as  was  undoubtedly  the  case  with  re^rd  to  locomotor 

atasj, Uia  mind,  indeed,  was  hardly  leas  precise  in 

its  aetioB,  lesa  comprehensive  in  its  grasp,  less  sucure  in  its 

MBotls  thou  the  agency  which  bo  employed.     His  energy  was 

tnvxhsastihle.     Fed  by  an  nnfailing  spring  of  enthasiastic  love 

for  his  work,  it  corned  him   succeaafnlly  over  obsUicIea  wliieh 

L-woald  hnvo  arreati'd  many  workers  of  inforior  force.     No  puins 

lnvre  too  great  for  the  full  investigation  of  a  case  in  the  most 

I  manner  ;  no  time  or  tronble  too  much  to  secure  accn- 

'  detail   and   result.     No   one   who   had   witnessed   his 

cations  of  pathological  or  physiological  facts  could  fail  to 

lek  with  the  remarkable  care  and  qnickuess,  but,  withal, 

painitakiDg  precision  with  which  be  worked.     Somewhat  profuae 

in  dflseription,  his  utt«rances  had  that  sharp  emphasis  which,  as 

I  it  were,  italicised  the  salient  points  of  his  discourao.     A  rather 

l^aaint  mannerism  marked  his  delivery,  which  was  occompunlt'd 

Xhy  the  demoiistrativeness  of  style  so  common  to  his  nation.  Few 

will  forget  Uifl  quiet  explosive  '  Bon .' '  with  which  he  used  to  an- 

B  the  satisfactory  result  of  his  experiments.  .  .  .  His  style 

.  .of  description  was  graphic,  but  to  an  English  reader  diSoso  and 

I  littlo  tedious,  eepociully  when  drawn  ou  by  the  attraction  of 

t  polemics  to  '  light  his  battles  o'er  again.'  .  .  . 

"Taking  his  work  at  its  lowest  estimate,  he  was  a  man  to 

whom  medical  acionoo  owes  a  large  debt  of  gratitude,  and  whose 

m       mtmorj  dvMrvea  a  warm  tribute  of  regard." 

^^L     Th*  Puis  correspondent  of  the  Lancet,  in   a  letter  which 

^^^^pMn  in  the  Dumber  for  October  30tb,  1875,  states  that 
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Dachenne  was  bom  in  1806.  After  ennmeraiing  his  works  the 
writer  goes  on  to  say :  **  His  features  were  familiar  to  all  who 
visited  habitually  the  wards  of  the  Paris  hospitals.  Every 
morning  Duchenne  was  to  be  seen  in  one  or  other  of  the 
hospitals,  studying  cases,  examining  specimens,  drawing  his 
photographs  of  microscopical  appearances,  in  which  lie  was  extra- 
ordinarily skilful.  For  a  long  tune  Duchenne's  invariable 
presence  in  the  wards,  his  incessant  moving  about,  his  ardent 
interrogation  of  patients,  caused  him  to  be  looked  upon  with  a 
somewhat  suspicious  and  anxious  eye  by  many  of  the  hospital 
physicians.  But  his  consummate  experience  of  disease,  his 
wonderful  keenness  and  ability  in  making  out  a  diagnosis  in 
cases  of  paralysis,  the  sincerity  and  earnestness  of  his  manner, 
the  honesty  of  his  proceedings,  the  authority  which  he  gained 
by  the  publication  of  his  original  researches,  the  services  which 
he  rendered  daily  in  the  wards  of  the  hospitals,  brought  him  the 
esteem  and  appreciation  of  all,  and  made  him  a  welcome  guest 
everywhere. 

"  His  patience  was  extraordinary.  He  would  pursue  the  in- 
vestigation of  a  case  for  years,  never  losing  sight  of  it,  and 
following  the  patient  in  his  peregrinations  from  hospital  to 
hospital,  and  from  house  to  house,  often  affording  help  and 
means  of  subsistence. 

**  It  may  be  said  of  Duchenne  that  under  many  adverse  cir- 
cumstances— the  suspicions  of  confreres,  the  disputes  as  to 
priority,  the  difficulty  of  finding  a  field  of  study  and  experiment, 
as  he  had  no  hospital  appointment — his  reputation  has  come 
out  clear  and  bright  as  an  honest,  hard-working,  acute,  and 
ingenious  observer,  an  original  discoverer,  a  skilful  professional 
man,  and  a  kind-hearted,  benevolent  gentleman." 
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I  The  following  list  of  Duchenne's  works,  in  the  order  of  tbeir 
publication,  is  taken  from  the  third  edition  of  L'Eleetriaa- 
tion  Loealisie: — 

I.  Oa  lliB  Art  o(  Limiting  Electrical  StimuUtioo  in  a  giren  OrgRn  withoat  Priclcing 
orCntdagtbeSliia  :  callal  I«calu«l  BlectriutiDa  (compterenduderA—' — '' 
am8deaa»,lM7,iadArek.  Gin.  lU  Hid.,  ISM— 111). 
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In  all  cases  where  omissions  have  been  made  from  the  original 
texty  the  fact  has  been  indicated  by  a  line  of  dots,  thus  •  •  • 
Passages  of  which  a  condensed  abstract  alone  is  given  are 
included  between  square  brackets,  thus  [        ]. 
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CHAPTER  L 

PEOORESSIVE  LOCOMOTOR  ATAXY.* 

Be8«Arches  on  a  disease  specially  characterised  by  general  tronbles  in  the  coordination 
of  moTements.  [Dochenne's  first  description  of  this  disease  was  published  in 
the  Arekivtt  Gen,  de  Med,,  1868--69.] 

Proobksbive  loss  of  co-ordination  of  movements,  and  apparent 
paralysis,  contrasting  with  an  undiminished  muscular  power, 
are  the  fundamental  characteristics  (but  not  the  only  ones)  of  the 
disease  which  I  propose  to  describe. 

Its  symptoms  and  progress  constitute  a  perfectly  distinct 
morbid  entity.  I  call  it  *'  Progressive  Locomotor  Ataxyf  a 
name  which  I  shall  justify  further  on.  If  I  were  asked  to  give  a 
more  complete  definition  I  would  suggest  the  following,  although 
(necessarily)  a  long  one.  Progressive  locomotor  ataxy  is 
characterised : — 

1.  By  increase  of  the  connective  tissue  (sclerosis)  of  the 
posterior  columns  of  the  spinal  cord  affecting  more  or  less  of  its 
len<::th  ; 

2.  In  the  first  stage  by  squint  due  to  paralysis  of  one  or  more 
of  the  motor  nerves  of  the  eye ;  by  wasting  of  the  optic  papilla, 
and  by  irregularities  of  the  pupil ;  by  peculiar  pains  which  are 
specially  characteristic — deep,  shaking,  stabbing,  and  like  light- 
ning— and  accompanied  by  over-sensitiveness  of  the  skin,  of 
momentary  duration  and  limited  to  the  painful  spot. 

8.  In   the  second  stage  by  difBculties  of  co-ordination  and 

•  From  the  last  edition  (1873)  of  UEUdruatum  Localisee,  pp.  616—671. 
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balanciDg,  irliich  are  equally  characteriBtic.  These  are  worse  i 
the  dark,  but  are  also  present  when  the  patient  can  make  use  a 
his  eyes. 

4.  By  s  sense  of  weakness  while  .staiiding  ,or  walking,  whicKl 
shows  itself  at  the  same  time  aa  the  difSculties  of  co-ordination 
and  balancing,  and  which  is  in  strong  contrast  with  the  perfect 
power  for  partial  movements.  _ 

5.  Bj  loHS  of  sensibility  in  varying  degrees  (sense  of  pain  a 
touch  being  lost  in  the  skin  and  parts  beneath,  i.e.,  nervM 
muscles,  bones,  and  joints),  which  increases  the  difficulty  i 
co-ordination  and  balancing';  but  these  latter  troubles  are,  nevoj 
thelesa,  independent  of  the  former. 

6.  By  functional  troubles  affecting  the  orp;ans  of  generatioi 
bladder,  and  intestine  (impotence  or  satyriasis,  with  difBcultie^ 
iu  micturition  and  defecation). 

7.  Lastly,  by  the  slow  and  fatal  progress  of  tbo  Bymptomd 
and  by  their  appearance,  in  general,  in  the  order  above  given. 


Once   on   the   track   of  this   disease,  I   soon   recognised  iM 

frequency.     In  a  little  time  I  had  collected  twenty  caa 
withouthuntingaftertbem,  andall  from  my  private  practice  or  n 
own  clinic.     In  1657  I  made  a  communication  to  the  Societe  d 
Medeciue  of  Paris  on  the  existence  of  this  disease  aa  a  distiu 
morbid  entity  (espece  morhidc).     Only  a  few  weeks  before  t 
publication  of  my  memoir  on  this  disease,  I  pointed  out  in  1 
diflfereut  wards  of  the  Charite  and  the  Hotel  Dieu  eeveral  typioi 
cases  of  progressive  locomotor  ataxy  in   stages   more   or  1 
advanced. 


Before  going  deeply  into  the  study  of  this  disease,  I  will  relate 
a  case  reported  by  the  patient  himself,  an  intelligent  and 
educated  man.  My  own  report  would  undoubtedly  be  more 
scientific,  but  it  would,  I  think,  have  less  real  value ;  for  no 
matter  how  honest  we  may  be,  we  are  always,  without  doubt, 
under  the  influence  of  preconceived  notions  while  we  are  que9< 
tioning  a  patient.  OLsen-ations  have  been  too  often  systematf 
cally  collected  for  the  purpose  of  proving  a  theory,  and  it  has  t 
often  happened  that  many  pathologists  have  given  very  differ 
accounts  of  identical  facta. 

Here  ia  the  history  of  a  case  sent  to   me   iu  1856   by  1 
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,  patient,  M.  X.,  a  merehaut,  48  years  of  age,  living  at  Marsigny- 
sor-Loire. 


i 


Case  No.  1. — Typical  Case  of  Pro;tresgive  Locomotor  Ataxy 
in  its  Third  Stage. 

TLe  patient  is  48  years  old ;  lie  for  a  long  time  lived  in  & 
damp  house  where  tha  sun  never  penetrated,  leading  a  very 
active  Kfc  and  mnch  worried  by  husinoas.  In  1835  he  woke  in 
the  night  with  violent  pains  in  the  calves,  which  were  relieved 
by  nolking  about,  and  a  few  months  later  he  was  troubled  again 
in  a  similar  way.  Little  by  little  these  pains  became  more 
frequent,  and  in  1840  and  1841  the  waters  of  Aix  were  proscribed 
for  them.  At  the  end  of  the  second  season  he  retorned  home 
very  weak,  and  he  then  noticed  when  waltzing  a  difficulty  in 
toriiiiig  round.  Very  gradually  hia  power  diminished,  and  at 
the  end  of  1843  his  walking  bad  become  unsteady  like  that  of  a 
drunken  man,  and  particularly  so  in  the  doi'k.  At  the  end  of 
February,  1843,  he  went  to  Lyons  for  advice,  and  the  physicians 
there  declared  him  to  be  affected  with  a  disease  of  the  spinal 
cord.  He  then  underwent  very  violent  treatmeut  (the  adminis- 
tration of  Btrrchuine,  and  the  application  of  caustics,  actual 
cauteries,  moxaa,  and  frictions  of  Venice  turpentine  to  the  spinal 
cotaiDii).  In  July  ho  took  the  waters  of  Bourhon-Lancy  for 
fifty  days,  which  appeared  to  do  him  good  ond  bronght  back  some 
seDsibility  to  his  legs  ;  but  during  the  winter  the  disease  became 
aggravated  in  spite  of  the  continuation  of  violent  remedies. 
Eleetricity  by  means  of  the  electric  machine— the  "  Crown  of 
Cups"  Ij'ile  a  godctn),  acupuncture,  the  waters  of  Balnrue,  de 
Bourbon,  wore  successively  used  without  any  result.  The 
disease  continued  its  slow  progress.  In  the  winter  of  1844—45 
nths'  hydropathic  treatment  at  Tornos  (in  the  neiyhbour- 
Itood  of  Paris)  stopped  the  progress  of  the  disease  and  gave  some 
Btrengtb  to  the  patient,  who  continued  to  carry  on  the  treatment 
iftt  homo  for  another  year.     In  1856  he  passed  another  season  of 

lirtj-cight  days  at  Bourbon.     His  physician  adyised  him  to 
much  exercise,  and   applied   to   him   the   "  Machine   de 
Itetoo."     l\Tiile  he  ivas  taking  the  waters  his  legs  got  warmer 
aud  stronger. 

State  of  the  Patient  in  1856 — All  bis  senses  were  affected  by 
tlio  diBease,  the  cause  of  which  he  could  not  determine.     He  had 
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never  had  any  sadden  attack,  nor  had  he  been  guilty  of  any 
excesses,  having  always  lived  moderately  as  regards  both  eating 
and  drinking.  Hearing :  quite  lost  in  left  ear,  in  which  also 
there  is  a  continnoos  buzzing*  Vision:  at  the  beginning  of 
the  disease  the  two  eyes  were  not  parallel,  and  there  was  distinct 
squinting.  Since  then  the  squint  has  gradually  disappeared, 
but  the  sight,  which  was  perfect,  has  bcNCome  weak.  The  left 
eye  is  presbyopic  and  the  right  myopic ;  with  the  right  he  reads 
easily  without  glasses,  the  left  not  acting  at  a  certain  distance. 
Smell  and  Taste  are  apparently  unaltered.  Touch :  the  left 
arm  and  hand  are  slightly  numb,  and  touch  is  obtuse ;  this  is 
less  marked  on  the  right  side,  and  the  patient  writes  easily. 
His  movements  must  be  guided  by  the  sight.  With  his  eyes 
shut  the  left  hand  cannot  find  the  tip  of  the  nose,  but  the  right 
does  so  easily.  When  in  bed  he  cannot  tell,  even  with  his 
right  hand,  when  the  temperature  is  the  same,  whether  he  is 
touching  his  mattress  or  his  thigh.  When  his  skin  is  slightly 
scratched  he  recognises  the  fact,  but  he  cannot  tell  whether  it 
is  the  rigbt  or  left  thigh  which  is  being  touched.  When  he 
walks  with  crutches  {entre  des  perches),  managing  to  get  some 
1,200  paces  in  three  attempts,  resting  every  fifty  steps,  he  is 
obliged  to  look  constantly  at  his  feet  to  direct  them,  for  his  soles 
do  not  appreciate  the  contact  of  the  ground.  Although  the 
patient  can  stand  upright  for  five  minutes  when  clinging  to  the 
furniture,  the  least  forward  movement  causes  him  to  fall.  The 
digestion  has  always  been  good;  speech  is  free;  intellectual 
faculties  unchanged.  Although  somewhat  sluggish,  the  bowels 
act  regularly,  but  when  he  has  diarrhoea  he  is  unable  to  retain 
his  fffices.  Incontinence  of  urine,  present  at  first,  no  longer 
exists.  All  his  limbs  are  well  nourished,  and,  from  their 
appearance,  one  would  not  suspect  any  disease,  but  the  hips  are 
a  little  wasted.  He  sleeps  very  lightly  and  for  short  periods,  and 
it  is  this  which  most  fatigues  the  patient.  The  want  of  sleep 
must  be  attributed  to  the  pain  which  will  be  mentioned  hereafter. 
When  the  weather  is  changeable,  the  patient  suflFers  from  painful 
twitchings  running  with  lightning  speed  over  the  whole  body, 
with  a  resounding  in  the  left  ear  (retentlssement).  With  the 
exception  of  the  vertebral  column  and  back  of  the  trunk  these 
tuvitchings  aflfect  every  part  of  the  body  from  the  crown  of  the 
head  to  the  tips  of  the  toes.     Usually  these  pains  are  only  felt 
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OTcr  a  very  BiniUl  arcu  ut  a  lime,  and  last  for  12,  34,  36,  or  even 

f  72  liourN.      They  begin  iodistmcUy  M-ith   inteiriils  wbich  get 

shorter  by  decrees,  until  at  last  he  can  scarcely  breathe  fonr 

timeK  vrilhont  having  a  tn-inge.     Xn  the  knee,  for  exHmplo,  it 

ffxlx  as  if  a  needle  were  elonly  perforating  the  joint;  in  the 

I  foot,  as  though  a  horse  were  trampling  upon  it ;  in  the  thigh 

1  cnlvea,  as  if   an  iron  rake  were  tearing   them ;  while  the 

I  wrists,  arms,  and  chest  feel  as  if  they  were  being  squeezed  in  a 

I  lice.     In   the   head,   above   all,   he   suffers  unheard-of  agony. 

)  it  is  as  though  the  skull  were  being  struck  by  a 

I  hunmer,  and  at  auotlier  time  the  shocks  in  the  nerves  of  the 

I  uvek  arc  ao  violent  that  the  whole  head  vibrates  like  a  bell  that 

I  is  rioleutly  rung,  and  he  is  obliged  to  hold  it  to  prevent  its 

I  twitching.     Uis  sufferings  have  been  lessened  at  certain  times 

I  by  different  purgative  and   sudorific  remedies,  and  daring  the 

I  Uat  s««iton  by  the  waters  of  Bourbon. 

In  this  case  are  found  the  chief  phenomena  of  the  disease  of 
I  vhich  I  have  sketched  the  main  features  above  ;  it  is  only  to  be 
I  ntjreUrd  that  the  patient  has  not  clussitied  them  according  to 
I  the  order  of  their  manifestation.  In  1858,  however,  two  years 
I  ftflcr  sending  the  above  history',  M.  X.  sought  my  advice,  and  I 
s  able  to  remedy  this  defect  by  my  own  inqniries  and  ohserva- 
I  iiotiB.  Uu  asking  M.  X.  to  tax  his  memory  I  ehcited  the  follow- 
I  in-;  bets.  1.  The  double  vision  existed  from  the  beginning  of 
I  the  Aiscasc  (1835) ;  the  loft  eye  wn»  turned  in  without  falling  of 
1  tlte  apper  lid  ;  in  short,  the  sixth  nerve  was  paralysed.  The 
i  lasted  only  u  few  months,  hut  his  sight,  previously 
lUeot,  was  weakened.  At  this  time  the  pains,  gradually  in- 
g  In  scvfirity,  were  present,  as  at  all  periods  of  the  disease, 
wnomena  constituted  the  Jinst  singe  of  tke  diteme,  which 
f  for  several  years.  2.  A  second  stage  was  ushered  in 
(.•nd  of  18jl)  by  troubles  of  movement  and  touch 
I  Umited  to  tliu  logs.  M.  X.  asserts  in  &tct  that  from  the  moment 
I  he  began  to  lose  his  balance  (as  in  waltzing  or  turning 
I  Khort)  Uio  sense  of  touch  had  already  become  blunted  in  the  soles 
I  of  the  feet ;  be  felt  the  ground  imperfectly,  and  he  always  seemed 
Kto  be  walking  on  a  carpet.  Later,  when  the  disease  grew  worse, 
I  bv  felt  u  if  bt'  had  rlnstic  cushions  under  his  feet  which  com- 
■  pelleil  bim,  as  it  wore,  to  prance  when  he  walked;  then  his 
eiog  i>ower  became  so  bad  that  he  could  not  stand  without 
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help.     In  walking  he  threw  his  lega  in  front  of  him  in  a  mosil 
irregular  manner.     It  was  at  this  time  (towards  the  end  of  1843) 
that  a  paraplegia  from  disease  of  the  cord  was  diagnosed  and 
treated,  and  of  this  treatment  he  hears  unmistakable  marks  on 
either  side  of  hia  spinal  column,     A  few  months  later  {in  1844)  . 
the  sense  of  touch  in  the  upper  limbs  became  affected ;  at  first  | 
-a  nambuesB  of  the  ring  and  little  fingers  of  the  left  hand  and 
then  of  the  right.     This  was  the  passage  of  the  disease   into 
its  third  stage,    i.e.,    the  general!  Bat  ion    of  the  troubles  of  co- 
ordination,     Already    there    was    a    difQculty    in    using   the 
hand,  not  only  because  of  the  impairment  of  touch  but  also  _ 
by  reason  of  a  certain   difficulty  in  making  the  fingers  work  | 
together. 

This  state  of  things  got  rapidly  worse,  and  soon  all  the  mnsclM.  I 
of  the  arms  were  affected,  till  M.  X.  became  unable  to  dress  him 
self,  and  could  only  feed  himself  with  difficulty.  When  I  first  saw 
M.  X.  in  1858  he  could  notrise  from  his  chair,  nor  remain  standing 
nor  walk  without  the  help  of  several  persons,  and  oven  thon 
he  only  managed  to  throw  his  limbs  about  in  a  most  disorderly 
manner ;  the  arms  were  as  much  afi'ectcd  as  the  legs.  I  should 
mention  that  sight  was  useless  to  control  the  disorderly  mover  ' 
ments.  He  attributed  all  bis  clumsiness  to  a  lessening  of  the 
muscular  power,  or,  as  he  had  always  been  told,  to  paralysis  j 
and  he  was  not  a  little  surprised  when  I  showed  him  by  means 
of  the  dynamometer  that  his  muscular  force  in  partial  move- 
ments was  at  least  as  good  as  mine.  I  must  not  forget  to  men- 
tion that  the  paralysis  of  the  sixth,  which,  according  to  M.  X., 
had  almost  disappeared,  completely  returned  in  1857,  and  from 
that  tune  remained.  I  observed  that  the  pain,  which  had  always 
been  intense,  preserved  the  character  so  well  described  by  M.  X., 
and  I  noticed  a  peculiarity  which  is  not  without  interest.  The 
pains  felt  by  M.  X.  were  always  deeply  seated ;  nevertheless,  when 
ono  made  pressure  on  the  painful  spot  at  the  moment  of  onset 
he  felt  great  relief,  but  if  this  same  spot  were  lightly  rubbed  the 
pain  became  terrible  and  referred  to  the  surface  as  if  the  skin 
were  being  torn. 

I  noted  also  that  the  muscles  had  preserved  their  "  elcctrlo 
contractility,"  but  that  the  sensibility  to  faradism  had  very 
notably  diminished  ;  their  nutrition  was  intact.  M,  X.  became 
gradually    impotent   from    the    onset    of   the    second    period. 
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.  the  urine,   anol^'scil   by  M.   Mialhe   imd   mysolf,  was 
P*OtiMl.* 

Symptamt.  —  The  phyaiognomy  or   "facies"  of  progressive 
loeotnotor   ntnxy  is    known    by  those  prinoipal   churacteristicn 
'   iriiieh  I  have  jnat  deaoribed,  and  which  I  need  not  recapitulate. 

Neither  shult  I,  in  this  section,  classify  those  symptoms  with 
Mfbteb  I  propose  to  deal  minQtoly,  according  to  the  ordor  of  tht^ir 
hat   rathor  acoording    to   their   symptomatio  iui- 

E-^EbouBiiBS  OF  Co-oumsATioN. — A.  The  first  sign  of  de- 

F  Tsnfieroent  in  the  lower  limbs  is  a  difficulty  in  standing  without 

nying  to  and  fro,  or  without  support,  or  in  porfonning  certain 

tnorements  in  woliting,  siioh  as  circular  or  lateral  morcm«nta. 

The  padent  fc^els  that  be  is  threatened  with  a  loss  of  lulanao  ; 

«otni;Uiiu;fl   bo  feels   a  kind  of  weakness   in   the  lower   limbs. 

I  Usatlly  the  Benete  of  touch  in  the  soles  of  the  feet  is  soon  dulled 

r  aif'-rod  in  some  way.     Sometimes,  when  patients  walk  on  a 

I  luvd  floor  (pavement  or  parquet)  it  seems  to  thom  as  if  their  feet 

d  resting  on  something  soft  (straw  or  caipet) ;  at  other  times 

what)  tiivy  place  their  feet  on  the  ground  they  fancy  they  nro 

I  itaiHling  on  elastic  bodies  or  springs,  and  this  gives   them  a 

I  pnuieiog  gait  when  walking  ;  sometimes  they  feel  as  if  thtiy  wero 

\  paahod  fom-ard  by  some  invisible  force  ;  they  are  also  less  sure 

L  of  foot,  and  are  afraid  of  falling  when  they  go  a  little  ({uick  or  go 

Ifdown-Mairs.     From  this  time  the  instinctive  movements  of  the 

o  more  and  more  disorderly,  especially  does  it  becomo 

liind  more   difficult  to  keep  time   when   walking.      They 

1  fact  walk  without  throwing  the  feet  bt- fore  them  in  a, 

||,fit»hion,  and  without  striking  tbc  groand  forcibly  with 

1b.     Those   movements  are   sometimes   so   strong   and 

that  the  wholft  body  vibrates  and  they  lose  their  balanco 

I  stdp :  this  is  why  they  fear  to  walk  without  the  support 

J-.fll  in  arm.     I'beao  troubles  continue  to  get  worse  till  walking 

I'Wid  Bbuidtng  becomo  almost  impossiblo.     They  are  obliged  to  be 

m],  and  if  they  attempt  to  walk  a  few  steps  their  limbs  are 

■  I  H*  lotr^  to  hare  nci'I'vtol  to  nimti'in  in  mr  fint  pkpn  th«  fit*  of  fia  in  (he 
'    '    ■  whloh  thH  |«tiant  lafCvicd  in  I91i7,  which  luted  two  or  thros  dk^s,  and 
■t  oiwldaniila  lotamiU  In  a  miiillvat  fuhioo.    Th«  pUkiit  )wJ  mMitmned 
[baflUniniuniciitlon  Dmlo  to  tat  In  JKM,  *nd  giTen  ■bore.     I  ilien  oorwl'Ieml 
(Btonoiillaillim.  lkhtlInlunitatbi*"vpJpbenomni'in''oF  incomouir 
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Tiolently  moved  in  a  strange  and  uncontrollable  way,  and  they  ] 
are  eoou  exhausted  by  their  efforts  and  ask  to  be  led  to  a  chdr. 
They  pass  their  lives  either  in  a  chair  or  in  bed.     These  move- 
mente  cannot  be  controlled  by  the  eye,  no  matter  whether  or  do 
the  patient  has  doable  viaion.     The  attitude  of  an  ataxic  patienfej 
in  the  second  stage,  with  the  head  held  forward  and  the  ejesfl 
fised  on  the  ground  or  his  feet,  while  he  feela  for  some  support,  | 
no  matter  how  shght,  with  hie  hands,  is  very  characteriatic,  and 
enables  the  disease  to  be  recognised  at  a  distance.     When  the 
muscles  of  the  trunk  are  attacked  the  patients  cannot  remain 
sitting    withoat   being   agitated   by   shocks   Hometimca  *  violei 
enough   to  throw  them  on   the   floor.     These  disappea 
trunk  is  sapported  and  the  vertebral  muscles  are  in  a  state  a 
repose.     Then  comes  a  time,  when  the  patient  is  sinking,  whei 
he  can  neither  stand  nor  even  remain  sitting,  but  it  is  still  ] 
sible  to  demonstrate  the  want  of  co-ordination  in  the  legs  1 
making   hina   raise  them  alternately  while  he  is  lying  on  1 
bock.     One  then  sees  that  he  cannot  prevent  them  from  ewayi 
to  one  side. 

B.  The  spreading  of  these  troubles  to  the  arms  is  almost 
always  ushered  in  by  numbnesit  and  creeping  in  the  little  s 
ring  lingers.  Only  once  have  I  seen  numbness  in  the  &Bgeix 
supplied  hy  the  median  nerve.  The  numbness  of  the  fingi 
is  soon  followed  by  a  weakening  of  their  sensibility.  Thea^ 
eensorj'  troubles,  which  at  first  only  exist  on  one  side, 
invade  the  opposite  side  and  spread  eventually  to  all  the  flngt 
always  remaining  most  marked  in  the  ring  and  little  fiuger 
the  "  median  "  fingers  if  the  numbness  began  originally  in  thee 
latter. 

With  the  enfeebled  sense  of  touch  there  appears  an  inco-ordio 
tion  of  the  movements  of  the  hngera  and  phalanges,  'iliey  a 
most  peculiar,  and  I  will  try  to  explain  them.  There  is  a  clui 
siness  in  using  the  hand,  and  soon  its  functions  are  lost, 
movements  of  the  upper  limbs  are  affected.  I  have  seen  one,  : 
example,  who  had  a  difficulty  in  raising  his  glass  to  his  moutl 
His  movements  were  very  curious.  He  held  his  glass  firmly,  hot 
he  could  not  raise  it  to  his  hps  without  performing  a  seri 
of  zig-zags,  without  shocks  or  tremor ;  but  to  do  this  he  ^ 
ohligcd  to  watch  it  constantly  and  throw  his  whole  will  into  tl 
effort.     The  least  inattention  caused  him  to  upset  the  glass,  i 
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srhnpa  by  a  Bodden  movement  of  tlie  arm  to  tlirow  the  lii^uid  in 

2.  Afpabbut  WeASNsea,  oovTBASTmo  wrra  tbi!  latent 
rrsaiUTT  OF  Musct'L&R  TowEB.  —  Tho  pntient,  whom  the 
i^bUrsl  blow  would  Dpset ;  who  can  neither  sttiml  nor  walk 
ritbouC  support  or  tbo  osgistaDce  of  an  arm;  who  lets  fall 
bJD^   which    he  holds   in  his  bands,   and  who  can   saircely 

I    bis     upper    limba ;     who    during    locomotion    Btrugglea 

irilv  uid  in  vain  against  hts  powerlessness,  such  a  patient, 
Oc  nn  readily  conceive,  imagines  bimseU  to  bo  smitten  with 

aljsis.  Sach  has  been  the  opinion  of  pbysic'aua  consulted 
jrmjiiatieutsi  such  was  eqnally  my  own  opinion  before  making 
By  last  researches.  It  n-ill  bo  understood  also  how  surpriaed 
me  unst  be  when,  by  measuring  iLe  force  of  partial  movements, 
be  bet  i»  (.•sLnbliebed  that  tho  strength  is  considerable. 

To  iTuminr  the  force  of  partial  movements,  the  patient  mnet 
W  sitting  or  lying  down  ;  and  for  t-esting  the  lower  limbs  it  is  of 
idmilaga  to  let  tho  patient  remain  horizontal.  I  cause  those 
ttOTemaota  wbieli  1  wish  to  study  to  be  made  and  then,  when 
be  tDOScles  producing  them  are  shortened  and  held  strongly 
iDDtntctcJ  by  the  patient,  I  pull  on  the  extremity  of  the  limb  in 
m  oppoaito  direction.  Thus,  for  example,  if  I  want  to  measure 
btt  power  of  Ihu  ostensors  of  the  leg,  the  patient  lying  on  the 
lp|>oat«  side  and  the  thigh  being  held  steady,  I  exert  force 
■t  the  lover  end  of  the  leg  so  as  to  cause  JU-xion  of  the  kaee 
riiile  UiG  patient  is  tittempting  to  rxlrnd  it. 

Muiy  years   ago  I  densed  a  medical  etrength-gauge  (dyna- 

pofflflter)  on  the  principle  of  the  steelyard.     It  is  of  small  size, 

litd  baa  enabled  mo  to  measure  force  from  1  to  100  kilogrammes. 

rius  Uivtrumoiit  gives  also  the  power  of  extension  put  forth  by 

I  patient  daring  a  trial.     During  such  experiments  the  patient 

I  in  genenil  a  good  deal  of  force  without  showing  fatigue. 

khboDjth  whiln  stnnding  or  walking  he  soon  becomes  exhausted. 

I  tiu  Uttur  case  he  is  uaing  great  and  vain  elTorts  to  perform 

iio«i8  with  regularity,  and  the  nerve-centres  doubtless  give 

iat  an  amonnt  of  force  which  tbey  cannot,  in  a  short  space, 

air,  and  the  patient  evinces  a  frequent  need  of  repose. 

iTo  tcfft  the  force  of  flexion  of  the  hand,  the  dynamometer 

put  ba  held  in  the  palm  and  the  two  handles  (B,  fig.  I)  forcibly 

1  together ;  this  causes  the  two  limbs  (o)  to  separate,  and 
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right  showt^l 


the  cousequent  movement  of  the  index  from  left  to  right  b 
the  power  exerted  in  kilogramniea  (from  1  to  100).  If  the 
handles  (b)  be  not  crossed  as  in  fig.  1,  but  bo  arranged  as  in 
fig.  2  (which  can  be  effected  by  slipping  them  down  to  the  ronnd 
ends  of  the  limbs  and  simply  turning  them  round  as  in  t 
the  dynamometer  may  bo  used  for  testing  other  partial  moTJ 
ments.     Thus  to  teat  the  force  of  flesion  of  the  elbow,  attach  jl 


band,  such  as  a  folded  handkerchief  or  a  strap,  above  the  ^ 
and  fasten  it  to  the  handle  of  the  dynamometer,  then,  while  t! 
patient  strives  his  utmost  to  flex  the  elbow,  seize  the  fi 
of  the  djiiaraometer   and  pull  upon  it  until  extension  of  1 
elbow  is  produced.     The  needle  will  indicate  the  force  exerted.  | 
A  more  sensitive  instrument   with   longer  limhs  (fig.  4)  ] 
used   for  testing   (in   grammes) 
power  of  paretic  patients.     In  uain 
these    dynamometers    care    must    bs 
taken   not   to  jerk   them    lest    their 
delicacy  become  impaired.] 

\^^^  intended  also  to  show  the  amount  of 

nervous  incitabiiity  (indtabiUle  iicr- 
veuse).  Some  persons  having  attained 
their  maximum  in  a  partial  movement, 
can  maintain  it  by  continuing  their 
effort  for  a  greater  or  less  time. 
Others  again  can  only  maintain  their 
*■'«-  *-  effort    for   a    very    short    time     after 

reaching  their  maximum.  I  call  this  the  exhaustion  of  ncrvoti* 
indtabUilf).  Thus,  of  ten  persons  measuring  their  power  of 
grasp  and  using  my  instrument  to  mark  the  maximum,  some 
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can  keep  the  index  at  their  niariTiinin  for  many  xxusntA*  md 
others  for  a  few  seeonda  only.  Soma  patiwna  who  i^aat  rpm^x^r 
as  much  as  40  kilos  allow  the  needle  to  vemm  .nmrnmuai^frnMy 
to  ^ro  notwithstanding  all  their  effiurta  to  pransns  .c  md  Ji^r 
need  many  minutes  (as  mneh  aa  ten)  of  test  in  irrier  'i>  .^nrmv^ 
their  normal  power.  These  patients  become,  in  :i^  -i^TUi^*  yvn^ 
lysed,  for  in  walking  they  are  obli^l  'so  t;o  ^muc-  vi  .-''^ 
between  every  step ;  and  sometimes  eren  cher  rwwnmit  •rUvuMC^cf 
when  standing.  Might  one  not  compai^  nfaia  4Ma^  ->/  iiA 
system  to  a  battery  which  rapidly  poiahsea  -vben  *iut  nrnni£  x 
closed? 

8.   Loss  OF  THE  SeSSE  OF  ToT7CH  AND    PiHT.-  :     .^^    :ri*r. 

established  the  fiiet  of  the  existence  of  zmnhiim  -^f  •n^r'!;^^^'^^ 
before  the  sensibility  of  the  akin  or  moseieji  i^rr;.^  u:fr<*r.^. 
The  sensibility  of  the  &et  and  boniis,  e5iper;*ilr  m  i.^  :r*.i»4  u^i 
palms  as  I  haTe  before  remarked,  is  in  jf^prr^i  r^irf^  ^r  ^mi 
diminished  as  soon  as  the  orcuitiLe  mneara.  Tt  4  n  r.'..v.rfiu..^pr 
to  carefully  study  this  azueathesia  and  r>>  i^j^rm-n^  u^  vrr, 
as  possible  what  pan  it  piajs  in  tJie  iiik^nif^TR  if'  s^^^cr-^.^^t.u 
shall  deal  with  the  subject  nmier  'ku^,  \\^\  t(  l^rx^iw*:^-- 

Sensibility  (both  &r  ti^ucli  And  pAin  .a  ./f>>r  '^  i":w^:*i<i  u 
different  degrees  in  the  akin,  miiiri«>-A.  kn«i  /^r.r^.  ,  ^  ^^r.^f^i 
of  touch  and  pain  are  sometimes  luAt  -ti  m  ai r»inivi n- :  -  . .  :  .>?  •:.-... 
but  usually  the  sense  cf  pain  remi4in$«  .nr^w^  .^  ^  i:.:>r  r<«j,;t«.-.vi. 
Appreciation  of  temperacure  is  u&i*r«»^  j^'  I  i^*"-  -  -r  ^.-  ■  r^ 
in  whom  this  was  connaL  liuinnj^ii  1*^  «rrta»-  >f  ...^ ..  u^i  ,.u4. 
was  absolutely  lost. 

I  must  not  f7g%c  ^v  aa^  :Iiat  >?Y*<i  ^nr^fuju  :.  .^.^^/r..::  ..^: 
sensations,  ajtifrra^T  orrviucefi.  ~mt'*'i  -rtofv  -  '.../i.  :.«.  i.  t../ 
extremities  to  tu  Mru^yriun  ^^iminmt^.  I  .;»i-.-  •,'»:.:•'.'!  .«.> 
or  three  see&ciCi  htsw^nKd  zicut  -^^'^r^ii.t^n  w^i  ;.^  >^">:/.f.':  T 
hare  eren  &£<&  cue  parieoc  tiia  ii<i  .vir  ^^^.v?.-  ;./'  ,....«  ,<  ^ 
jnnch  or  ii  SiTkisaaciiia  ^U  aiuit  ^r  •<}  ^^^r^^u  ^.v:'  :.: 
infliction. 

The  j'.«£  1^  :Le  t«ise  \i  yyiuiii  m*i  ;»(i  /  .w  .  ^.\,%*'  uiii 
palmar  scrffeotf  iBzaJj  9on»aiii<  rrrim  .u*  jy^  »»  ;'«j',  ..nj^ii  ^.^l 
froon  the  "T*At  *»  ^Jis  ism.  ui«i  ^vu^r^iiu^  tv  i^.a^r  '>'.'^i^ri^  j:  ^-u^ 
body,  UBt  ix  a  jmh  ut^PigL. 

4.  pAlKfc- — !>J^  lama  it'jwnauir.^r'  tri*-r;  *y:t  r:Aj*iciii'j.Kr  iti^r   uiil 

mar  'vt  ao.  ki^  u  nagniwift  ^  :^4ar^y  tf^^i^si  U^  .ai^t  luu^tmi.  ^  I^uf; 
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are  nenally  andden  and  alarming,  like  the  Bensation  of  a.  tale 
big  stabbing  inBtrament  driven  into  tlie  tisauea  witli  a  screw  move- 
ment. Nearly  all  patients  give  this  description.  SometimeB  it 
is  El  far-Bpreading  shooting  pain.  These  pains  are  limited  to 
definite  spots.  The  skin  is  usually  too  sensitive  at  this  point 
during  the  continuance  of  the  pain  only,  over  an  extent  of  from 
1  to  4  centimetres,  Light  friction  is  strongly  felt,  but  firm 
pressure  relieves  the  suffering  of  the  patient. 

These  pains  usually  come  on  in  fits  which  last  from  a  few 
minutes  to  12,  24,  or  48  hours  or  longer.  Each  painful  sensa- 
tion is  very  short,  sometimes  quick  as  lightning,  or  an  electric 
diacharpe,  or  the  blow  of  a  hammer  ;  at  others  lasting  for  one, 
two  or  three  seconds,  and  returning  at  intervals  of  a  few  secouds, 
or  minutes.  They  usually  wander,  travelling  from  one  region  to 
another ;  but  for  half-an-hour  or  some  hours  at  a  time,  and 
sometimes  during  the  whole  period  of  each  fit,  they  remain  fixed 
to  one  spot.  These  fits  are  terrible,  making  the  patient  cry  out 
and  contract  his  features,  when,  after  a  short  period  of  quiet, 
they  take  him  by  surprise,  as  always  is  the  case.  To  these 
pains  others  are  added,  which  continue  during  the  whole  time 
of  the  fit,  cither  cramps  in  the  calves,  or  pains  afi'eeting  a  large 
area  of  the  trunk,  or  the  temples,  or  nape  of  the  neck.  The 
patients  sometimes  say  that  a  part  of  their  body  is  as  if  hold  in 
a  vice  or  squeezed  in  a  ring,  or  the  chest  feels  as  if  compressed 
in  a  sort  of  cuirass.  One  can  easily  understand  how,  under 
the  excitement  of  these  terrible  and  often  obstinate  pains,  they 
express  themselves  in  an  exaggerated  manner,  and  depict  their 
sufferings  in  colours  which  I  need  not  employ.  I  have,  I  believe, 
described  truthfully  enough  those  principal  pains  of  which 
patients  rarely  fail  to  complain  and  almost  in  the  same  words. 

These  painful  fits  are  subject  to  weather,  and  are  brought  on 
by  bad  weather,  and  tell  like  a  weather-glass  the  change  from 
dry  weather  to  rain  or  wind,  or  rice  rersd.  Sometimes  they 
come  on  without  any  known  cause,  and  sometimes  also  they  get 
worse  during  the  evening  or  night. 

These  pains  almost  always  appear  at  the  onset  of  the  disease, 
alone,  or  accompanied  or  preceded  by  other  important  first  signs, 
with  which  we  shall  deal  anon ;  weak  at  first,  they  grow  worse, 
and  torture  the  patients.  [Duchenne  has  never  known  these 
pains  to  be  entirely  absent  in  cases  of  locomotor  ataxy.     They 
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may  be  only  present  at  the  beginning  of  the  disease,  and  the 
patient  may  fail  to  connect  them  with  his  locomotor  troubles,  or 
they  may  be  much  lefts  intense  than  usually  is  the  case  ;  but,  if 
inqnired  for,  a  history  of  pain,  more  or  less  characteriBtic,  will 
'4lways  be  elicited.] 

5.  Paraltsis  of  the  Eye.  Amavrobis. — Paralysis  of  one  of 
the  motor  nerves  of  the  eye  is  usually  one  of  the  first  signs  of 
progressive  locomotor  ataxy.  It  was  oidy  wanting  in  three  out 
of  the  first  twenty  cases  which  I  collected.  I  noted  in  these 
cases  that  the  sJsth  was  more  often  affected  than  the  third, 
though  DOW,  having  seen  some  hundreds  of  cases,  I  should  say 
that  the  third  is  more  often  attacked  at  the  onset  than  the  sixth. 
Three  times  I  noticed  a  double  paralysis  of  the  sixth,  but  in  al! 
the  other  cases  the  paralyses,  whether  of  the  sixth  or  third, 
vere  on  one  side  only.  These  paralyses  may  improve  or  get  well 
without  any  arrest  or  improvement  of  the  disease  in  other  respects. 
(See  Case  1,  p.  3.] 

Seeing  then  that  these  paralyses  are  often  merely  temporary, 
'Mrefal  inquiries  must  be  made  for  them  while  getting  the  history 
«f  the  patient,  who  often  does  not  trouble  to  allude  to  them. 
One  mufit  bear  in  mind  that  double  vision  may  bo  wanting  even 
:ii^en  Ihe  outward  movement  of  the  eye  is  incomplete,  and 
Bfiither  of  the  eyes  is  blind.  I  have  noticed  this  when  the 
oenlar  paralysis  has  been  double.  I  have  now  under  my  care 
;two  ataxic  patients  suffering  from  double  paralysis  of  the  sixth, 
•neither  of  whom  have  ever  seen  double.  In  one  of  these, 
'&e  paralysis  is  slightly  marked,  and  I  only  recognised  its 
•nistence  by  noting  that  when  she  turned  her  eyes  outwards 
flternately  on  both  sides,  the  edge  of  the  cornea  remained 
Mparated  by  1  or  2  millimetres  from  the  external  angle  of  the 

e. 

Eye-palsy,  as  a  first  sign  in  conjunction  with  other  symptoms 
of  locomotor  ataxy,  has  often  thrown  light  upon  obscure  cases. 
I  shall  return  to  this  symptom  when  discussing  diagnosis  and 
^prognosis. 

Amhlyopia,  Amauroiis. — Weak  sight,  and  later  complete  blind- 
]U8S  through  wasting  of  the  optic  papilla,  often  complicate  in 
idiffereut  degrees  the  eye-palsy  of  locomotor  ataxy ;  snch  at 
bast  is  my  experience. 

The  examination  of  the  fundus  oculi  with  tlie  ophthalmoscope 
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in  cases  where  the  sigtit  is  much  weakened  or  completelT  iMt, 
hss  Unght  me  that  the  optic  papilla  is  wasted,  diowing,  as 
one  knows,  a  lesion  (sclerosis)  of  the  optic  nerre  at  its  origin  or 
in  its  length.    I  reported  a  remarkable  case  of  this  in  my  last 
edition,  and  gave  a  pictnre  of  the  fondns  oculi.    I  did  not  con- 
clade  from  it,  however,  that  the  blindness  of  ataxic  patients  was 
always  caosed  br  the  same  lesion,  for  np  to  that  time  I  had  not 
made  any  ophthalmoscopic  obsenrations  on  the  greater  part  of  my 
ataxic  patients  sniBering  from  dim  sight.    I  foresaw,  howerer, 
that  this  wasting  of  the  papilla  mnst  be  freqnent,  if  not  constant. 
It  became  necessarv  then  to  examine  the  fondos  ocoli  of  ataxic 
patients  as  soon  as  a  slight  dimness  of  sight  began  to  show  itself, 
in  order  to  stndy  the  manner  of  development  of  this  lesion,  and 
the  possible  congestive  or  irritative  appearances  which  precede  it. 
My  surmises  have  since  proved  correct.    Farther,  having  never 
neglected   since  then  to  examine  the   fundus  oculi  in  ataxic 
patients  with  dim  sight,  I  have  always  noted  varying  degrees  of 
whiteness  of  the  papilla,  with  a  wasting  of  the  retinal  vessels, 
directly  proportionate   to  the  dimness  of  sight.      In  ordinary 
squint,  as  one  knows,  dim  sight  does  not  exist,  and  by  making 
the  patient  use  one  eye  only,  the  sight  becomes  perfectly  clear. 
I  have  met  with  cases  in  which  while  the  squint  diminished,  the 
sight  got  gradually  more  dim.     Nevertheless,  the  squint  and  the 
dimness  usually  progress  jhiri  j><i<^ii.     Complete  blindness  may, 
however,  exist  without  squint  at  the  very  outset  of  the  disease. 
Dim  si;rht  affects  usually  one  eye  only,  and  when  there  is  squint 
this  affects  also  the  same  eye  ;  but  too  often,  indeed,  both  eyes 
are  affected,  and  too  often  also,  in  spite  of  all  treatment,  sight  is 
completely  lost  before  the  locomotor  troubles  have  appeared,  or 
have  t'ecome  generalised.     Nothing  can  be  more  pitiable  than 
the  condition  of  these  poor  blind  patients  when  the  ataxy  has 
reached  its  last  stage.     With  their  legs  already  deprived  of  the 
power  of  orderly  movement ;  unable  to  appreciate  the  resistance 
of  the  ground  ;  without  the  power  of  correcting  their  movements 
by  the  eye ;  standing  or  walking  become  to  thorn  more  and  more 
difficult  and  painful,  and  accompanied  by  most  irregular  actions. 
Finally,  when  the  sense  of  touch  in  the  feet  is  completely  lost, 
they  are  unable  to  walk  at  all,  although  still  possessed  of  con- 
siderable muscular  power. 
I  have  often  noticed  in  the  first  stage  of  locomotor  ataxy  an 
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lie  pupil  whicL  is  luentioued  inaome  of  my  cases, 
once  of  which  I  havo  not  brought  into  sufficient 
lielicf.     It  will  be  nnderatood  that  I  do  notallado  to  dilatation  of 
pupil,  which  is  only  a  conBeqnence  of  the  wasting  of  the 
I  DpUc  papilla,  or  aigaiGcanl  of  paralysis  of  the  third  nerve. 

I  sllnde  to  contraction  of  the  pupil,  which  in  these  cases 
I  is  signiliciiiit,  as  I  have  shown,  of  paralysis  of  the  Bympathctic. 
kAt  tLo  beginning  of  my  investigations  I  had  noted  contraction  of 
I  the  pupil,  usually  on  one  side,  Bomctimes  on  hath.  I  have  seen 
lit  in  thv  lirst  stage,  and  in  fact,  when  the  patients  have  been 
|-«ble  to  give  mc  any  information  on  the  point,  they  have  assured 
llse  that  they  noticed  it  before  their  motor  power  was  affected. 

I  Thu  eoDtmction  does  not  seem  to  cause  any  trouble  of  the  sight. 

I I  have  met  with  extreme  degrees  of  it  in  atasic  patients,  whose 
I  Dptic  papilla  was  entirely  wasted,  in  whom  the  pupil  ought 
I  In  have  been  on  the  contrary  widely  dilated,  but  in  whom 
I  ililatatioD  was  only  brought  about  with  extreme  difficulty  and  by 
I  tbo  aid  of  strong  doses  of  belUdonna. 

What  was  the  canse  and  the  mechanism  of  tbis  contraction  of 
tbo  pnpii  ?  The  following  caae,  of  which  I  give  only  a  riaiani, 
baa  afforded  me  some  idea  of  iL 

C^ue  Nil.  2. — In  1860  I  noticed  in  a  patient,  who  had  been 

I  Mtaxie  for  fbur  years,  a  contraction  of  the  pupils,  accompanied  on 

I  the  right  side  by  rodncss,  bent,  an<l  pain  of  the  conjunctiva,  tho 

r  tldo  of  the  eyelids,  and  of  the  temple.     Tho  patient  was  blind, 

•nil  I  bail  nitich  trouble  to  dilate  the  pupils  sufficiently,  by  means 

of  slmpinc  drops,  to  examine  the  optic  papilla,  which  I  found 

alniutit  absolutely  white,  especially  the  right.     Having  been  pro- 

I  MDt  daring  one  of  his  lits  of  pain,  which  were  very  serere,  I  was 

■  •aUniuded  to  see  during  it  that  the  pupils  dilated  considerably, 

1  U)d  tbat  at  llie  same  time  the  redness  of  the  conjunctiva  and  eye- 

I  lid«  disMppcarud.     \Vnieu  the  pain  passed  off,  the  contraction  of 

I  tlifl  pupils  and  the  redness  of  the  skin  and  conjunctiva  reappeared. 

II  olwirvvd  tlirse  same  phenomena  many  times  in  this  patient. 
Il  wma  struck  in  thi»  case  by  the  resemblance  which  existed 
1  between  these  phenomena  and  those  obtained  by  dividing  the 
I  sympatbatie  norvv  in  the  neck,  and  exciting  the  proximal  end  of 
lit.  (tt  will  be  remembered  that  division  of  the  nerve  causes  a 
K«OBtnu!tioti  of  the  pupil,  and  the  electric  excitation  of  the  cut  end 

s  it  to  dibito.)    I  concluded  from  this  that  the  contraction 


J 


16 


lao^tissiTx  utooaKnas  auxt. 


rf 


:!,'-" vt  vL  . 


ciUht  derrieal  wucsiKheQt 


xrz/**!. 


r«     »K  k 


v% 


■■  ■  I      ^9t  '     i 


al 


• 


r^  v^  »v 


ctased  br  m  aliglit 
orai  the 
viikSL,  ia  die 

ct  fbcBomecA 
cf  ddi  paimksis. 
of  the  cuBJutctiTm 


fsniao'  oily  bj 


.  tlI  3i?t.  Kmd  de- 


of  h  a 


«o 


:;i^  ^:^»***T  «7■l!le^  compe.s 


*-^L  -■-*-  "^ 


J  err' hm f    '" rw  t -ri .  r .r:T.  i^ t^t rk.  rtii  j*im "ri  V-#rr»f#, — Osiher 

7r:'irr-?iL~f  j.-orc*:-:  :ir  l:xv"  :r:  -fori  '^^-g-^-*'.'*^  iiTw  :<«r  rarie  in 

T7SS  'ii-^Z'^inL  ▼iij;  ii^:  :c  ^f  ~>  •  t  Trts  "-^"^fti  :;:  iij!*  Heft  siie 
rnl^      li  "liis  jiZTiT  .■*«  ils*:  z!i':  tuj^Lttsl"?  igc*»ii£  tc-  *iie  soli 

in.  ziti  sint*  siuf  i:?  "i*rf  TiLTiTy^f  :z  izfi  •>"■;. 

rni:*:  iiiL"7  '«T:>  V'»r".i  /■  iJj:i,*Cc'l  :ii  "Lr^f  ^a.r>5  Kill;  £5  lii*  JcxE:^- 


l.W^B 


?«or 


is  XtfUiasais.    .^.^. 


PBOGBESSITB  LOCOBfOTOR  ATAXT.  17 

i  the  lon.t  of  co-ordinBtioQ,  to  regard  it  dow  as  one  of  the 

mptoms  of  the  first  period.     Many  times  it  has  been  the  first 

n  of  the  disease  ;  most  often  it  has  appeared  after  the  Ught- 

Eng  poina,  and  sometimes  long  before  the  loss  of  co-ordination. 

[  have  met   many  atactic   patients  who,  having  suffered  from 

ifatoing  anil  boring  pains  before  marriage,  ^ere  scarcely  able 

rongb  tlieir  honeymoon,  for  sooner  or  later  ataxic  patients 

lily  Btricken  with  impotence,  and  I  have  always  advised 

I  have  snffercd  from  the  special  pains  of  ataxy  not  to 

Sometimes   complete   impotence   comes   on   snddenly. 

OnetniHulIy  it  is  preceded  hj  sexnal  excitement  and  painfal 

Fiiapiam  occurring  dnriiig  sleep. 

Dipiaiitia  in  Defecation  and  Micturition. ^-The  expulsion 
of  fnces  and  nrine  is  Bometimes  difficult  or  impossible,  from 
varjriDg  degrees  of  paralysis  of  the  rectum  or  painful  spasm  of 
tbu  wpbtocters  of  the  rectum  and  bladder ;  sometimes,  on  tho 
cootruy,  the  patients  cannot  retain  their  f^cea  or  nrino  from 
puvlyns  of  the  sphincters.  In  one  case,  neTertheless,  the 
t  only  suiTered  from  slight  constipation,  althongh  in  an 
litage  of  the  disease. 

■tbo  ASBistance   of  M.  llialhe  I  have  in   most  cases 
Kibe  orine,  but  in  no  case  have  we  found  either  albumen 


B  the  patients  have  had,  at  the  outset,  a  paralysis  of 
i  UAdder,  accompanied,  aa  a  rule,  by  vesical  catarrh,  and  I 
igbt,  iind«r  tlio  influence  of  preconceived  notions,  bnTO  con- 
I  the  tronbles  of  locomotion  as  secondary  to  the  urinary 
pables  (by  reflex  action),  and  especially  when,  as  in  many 
,  tho  ordinary  signs  of  ihe  first  stage  were  wanting  or 
r  to  appear.  Sooner  or  later,  however,  the  disease  became 
ttrai  and  declared  itself,  and  it  became  impossible  not  to 
8  a  case  of  locomotor  ataxy.  The  functional  troubles 
I  tbe  orinary  organs  were  only  symptomatic  of  the  central 

I  Otiur  Cattrie  and  Vitrtral  Troubltf. — Vomiting  has  never 

i  tbe  onset  of  locomotor  ataxy,  aa  is  the  case  in  cerebellar 

^I^xy,  and  cases  of  cerebellar  tumonr.     Stomach  troubles,  or 

1  in  tlio  Htomarh  or  bowels,  have  occurred  at  times  in  tho 

e  of  tbe  disease  without  recognisable  cause. 

I  Ftom  the  first  I  have  noticed  giddiness  and  dizziness,  which 
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iit  ruiiHi-.d  or  uf^^ruvatcd  by  throwing  the  head  backwards.  But 
I  }iiiv(3  iH'.visr  noticed  in  uncomplicated  cases  either  hesitation  of 
ii|Hi'(;li,  trembling  of  the  lips  or  tongue,  or  exalted  delirium. 
Oil  Mm  (loiitrary,  I  have  been  struck  by  the  integrity  of  the 
ititilliu'tiiiil  powers,  which,  like  that  of  the  muscular  force,  is 
|ir<-i4firv<ul  t.o  the  end. 

Tlio  ricciro-niuscular  contractility  is  always  unchanged,  and 
IliM  tfxluro  of  the  muscles  is  not  altered. 

IiiiKtly.  Ihi'ro  is  no  fovor. 

lihlitiomtl  liiiHiirha  on  some  of  the  Epxphcnomena  of  Locomotor 

Ataxif.* 

Wlu'U  I  uuilorlook  to  writo  a  description  of  progressive  loco- 
u\o\ov  at«\v,  I  was  ocufrontod  with  such  numerous  symptoms 
nihl  ru!ii'tio!is»l  trouMos,  so  varied  in  their  intensity,  and  some 
ol*  lluMii  so  oil  on  invgular  in  their  appearance,  that  I  lost  all 
hi>l»i»  of  i>orfonuinj:  my  task  with  clearness.  Therefore,  in  order 
to  ho  as  oouoiso  as  possible.  I  united  into  a  primary  group,  as 
l»:iM  bot»n  sivti.  iliose  svmi>:oms  wliiob.  cither  sin^rlv  or  bv  their 
oxxU'v  \>(  MU\-oss;v>:;  v^r  ivuourrcuoc.  ainxared  to  me  to  be  the 
\'\\:\\  iwWx\s\  w  si.'iv.s  ot" :  :;*s  disease.  The  other  functional  troubles, 
\\\\w\\  oai'.  soaiw'.y  Iv  o.^v.si.iered  cliaracteristic,  I  formed  into  a 
?mvo\\vI  j^ivuj^  uiuUr  :lu^  i:s:uc  c:  iV:;  V. 'i.rc.'M  of  Locomotor 
Ataw. 

I  tVol  s;v;ist\*\i  tV.us  tv*  V.avc  s<:\iri:t-.:  tlv  svmrtoms  from  the 
«uii%  1 1\^**:*«  ««v»««  .^N,  .. .  ...V  c . ..  ..^ ...  ..^la  •*_...•.  .-.'rni  tue  beconu 

^^vup  ^vulsl  vo:  :;;,;u\;:<  Iaviv.;:^.?  itixv.  :il:ii:ii^l>  they  in- 
ci\><iM*  vt*  4;»A>\:\  *r.*;  .^.;,;  :.'  tli  s-5-:ri"cs  cni-^cJ  bv  the 
(Hifunu.  \s  :'u-  r.;::«l\r  ^f  :!*.::.:  lis  -fry  ^=:i:ly  increased, 
0\^u\^  Iv*  sUo  j;rvA:  cx:^*:  :>  ;:  ::V.:::c-I  :±.>is.  tlcv  might 
|KV^»il^\  uuv.  ;;^'  A.:Hr::..v.  .f  :L.i  :'. s^r-^fr  ivij  from  the 
^llH^v^^u*  of  :Vv  ^'t-^.  ^"•"  V  •»-.":  sl:£l  :::z:  tlie  true 
^Hiu%l  %*^'  lus  *vA;;vv<ss.  jLi'.l  .:    ^L..l  1=    sl::ili  n-vcr  lose 

I  UVA«  iv^  v.wt    r  ,.*  s^'  ;-y  ;:..r  .-^-z-i  tIi:!  I  Live  my- 
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\PainM  IB  the  Bowels  (visceralgiffi). — I  liave  already  saic!  that 
I  is  norma!.     Th»  only  troable  is  an  obstinate  consti- 
wbioh  comes  on  at  a  certain  period  of  the  disease,  accom- 
1  by  difiGcolty  in  micturition,  and  which  is  soon  followed 
lyaia  of  the  rectum  and  bladder.     I  have,  however,  ob- 
1  in  ODO  case  peculiar  attacks  in  the  belly  which  came  on 
f  without  obvious  cause,  and  disappeared  in  the  same 
;  lasted  from  a  few  hours  to  two  or  three  days. 
1  at  irregular  and  coneiderable  intervals  {of  many 
EmoQths)  and  consisted  of  belly-aehe  and  swelling  of  the 
,  accompanied  sometimes  by  vomiting.     The  pains 
« terribta  and  continuous,  but  with  paroxysms.     Having  only 
n  one  case  at  the  time  of  my  first  paper,  I  hesitated  to 
t  with  the  nervous  tronfalos  caused  by  locomotor  atasy.     I 
iheleBS  took  note  of  it,  and  said  that  "  there  sometimes 
I  the  coarse  of  ttiia  disease  certain  troubles  uf  paiit  or 
»    in    the   belly"    (certaim   troubles  gastralgiquts   ou 
ta)  without,  however,  describing  them.     But  having  met 
)  theu  in  many  cases,  I  maxt  now  enter  them  defi- 
dy  among  the  symptoms  of  locomotor  ataxy,  and  place  them 

i;  the  epi phenomena. 
[  IuT«  known  those  pains  seated  in  the  bowels,  and  somo- 
I  wcompanied  by  true  dysentery  and  bloody  stools  ;  I  have 
iwhen  recordfiJ  a  case  of  this.  When  the  fits  of  pain  in  the 
reU  kre  accompantod  by  constipation  they  are  distinguished 
I  colic  by  the  distention  of  the  belly.  Finally,  I  haye 
I  these  imins  to  spread  from  the  stomach  to  the  belly ; 
e  oontinQoQs,  as  I  have  said,  and  become  at  times  terribly 
nmU^,  making  the  patient  cry  out.  Over-sensitiveness  of 
'  a  of  the  Wily  makes  them  more  intolerable. 
(Dming  tb«  tlt«  of  bclly-nche  the  patients  appear  to  be  in  n 
I  state;  but  suddenly  they  vanish,  and  all  functions  are 
iHy  performed  as  before.  The  sudden  disappearance  and 
put  rctam  of  these  fits  mast  be  looked  upon  as 
a  of  ataxy. 

—It  is  not  unusual  to  meet  with  neuralgic  pains, 

at,  ud  lasting  from  a  few  hoars  to  a  fow  days,  con- 

i  they  last,  with  sharper  fits,  and  causing  horrible 

I  have  noticed  them  in  many  regions,  i!.g.,  the  inter- 

BMTCfl,  KiatJe  nerves,  and  spinal  nerves.    I  have  often 

o  2 
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iiii'l  iiinon;^  }\\\  pationta  with  a  transient  intermittent  nenralgia 
«ir  tlio  s|UTiiuitic  cord  and  of  the  bladder,  with  spasm  of  it« 

W'tiroHiH  o/  the  Air  Pa^^aatjcs. — I  have  met  with  cases  of  spasm 
of  {\w  •glottis  nnuuij^  my  patients  causing  hoarseness,  lasting  for 
a  tow  diiNs  only,  and  roturning  at  greater  or  less  intervals.  I 
iMh'r  n:)\\  a  spasm  of  the  glottis  so  complete  and  enduring  as  to 
iliioiitni  )iii\  I  ha\o  also  seen  nervous  coughs,  obstinate  and 
withiuu  tV\iM\  and  somotiuios  aooompanied  by  a  sort  of  bronchial 
!K»\\  of  nIi^^v:  tturaiion,  and  rouirniug  ai  intervals. 

I  •  .';»\:\;, ■';;»>•. — Tlw  disoovon*  of  ihis  unexpected  lesion  is  due 
I,*  M»  i'h:m'oi,  who  mado  i:  iho  subject  of  several  interesting 
:i».iuIoN  V  iv'..".  .ii*  Phif,.  ,la'^,.  Fib.,  lSi*S.  p.  162).  This  rare 
.»i\\...^'.\  '.s  r.iuhrr  prtw^ud  i:or  accomi^anied  by  pain,  heat, 
^v  .;'.;*•>>.  x-r  tVxtT.  I:  sli.^w*  i:>c'»i  ouly  ly  a  spelling  of  the  joint 
.4:-.,i  .;>  r.»'.:;l;lvuriu\\;.  a::*;  ::  prv\:Ui.v5  a  <tr:c-iis  change  in  the 
x''.::.;,\>  sv..i  l:c"»'.v.ov.:5i  k':'  ihc  •\^::::*.  M.  C'lisrcoi,  after  a 
•.v.,.ivNx\';'..-  iv.\vs:.u:a::,m'.,  o>*::*:.u•^^  ::  :o  :<  %rAC«>i  by  an  atrophy 

«  ■  m  ■  • 

•      •  •  •  

^^.      <--       > «,.,.«>       «.«««..    .■>        ...       .««       «^  ..rTC       .  .       •.V.^^..«.  *<L.*^     »««  1», 

-»    \'     ^        *, , ,   «N,vx\:-.    ;.   ,>..>  ,v"-Tl.':.i:i':z  ai.1  iis  c^ose  is 
,*  V   V  .  V  '.v^.     *,  x:  JL.  riT.Jirz  u*  ui->  >z: -f-n  Trie-  I  have 

N»   ......X    ,k     \\\w.x.K.;    *^^.v     1.    ^T    i.T   sjji'f    :c'    ihem, 

>..   .Vk-.      .V    V  .:\..'      ^     ...v.:     :  .    .v  *.  ..^    .     .;    ."^        •'*=^""~>— '-1?^    AZ*^   *£(e 
-'.;.!    .;     •    ;  v.*     .   .■^;     ..'•■.       .    u!     .:..-.  J.  -.'S.'aJit:    Hii-lZtr. 
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;  first,  is  easentiully  un  encroaching  disease,  and  one  vhkh. 
aA)i  to  become  general. 

Tbd  divisiou  of  locomotor  ataxy  into  three  distinct  stngcs 
tttnrnll}'  follows  from  n  slndy  of  the  symptoms.  The  fir»t  stitrir 
B  diaraeterifled  by  eye-palsy,  dim  sight,  and  wandering,  lightniug, 
wring  ptttns ;  Uie  second  slmji:  by  a  staggering  gait  and  occasional 
<i  of  the  upper  limbs,  soon  followed  by  failure  of  sensibility 
1  the  moBcIea,  joints,  bones,  and  skin ;  and  the  third  atar/e  by 
'  e  generaJisalion  of  the  disease.  The  functional  tronbles  of  the 
,  rectum,  Mid  genemtive  organs  are  only  epiphenomenn. 
t  Btaga  may  develop  irregularly,  or  be  wholly  or  partly 
Nevertheless  the  disease  pursues  its  coarse,  and  the 
B  of  the  first  stage  appear  sooner  or  lat«r  in  the  follow- 
;ttagc«. 

I  bare  said  that  this  change  of  order  of  the  stages  is  exceptional, 

br  at  the  tjnie  of  publishing  my  first  memoir  I  had  only  two 

osunplvt)  of  it.     Clinical  observation  compels  me  now  to  add 

that  these  exceptions  are  lees  rare  than  I  then  thought.     I  had 

only  once  known  the  eye-palsy  and  dim  sight  to  be  absent,  the 

lavanon  of  the  disease  being  marked  by  the  characteristic  pains. 

isce  then,  bewcvor,  I  have  observed  four  similar  cases  with 

ktdiessor  Trousseau. 

I  will  add  that,  of  all  the  signs  of  the  6rst  stage,  the  special 

ins  of  the  limbs  is  that  most  rarely  wanting.     Vi'hcu  I  pub- 

iIimI  my  memoir  I  hofl  only  once  known  locomotor  ataxy  to 

t  with  want  of  co-ordination  in  the  legs. 

t  DouTtox. — It  is  difficult  to  determine  the  exact  dnration  of 

iOinolor  Ataxy,  because,  before  the  complete  development  of 

)  diaease,  the  patieuts  fall  rapidly  into  a  state  of  nen'ons 

mtutioD,  which  prevents   them   from   resisting  any  morbid 

I  which  may  surround  them.     They  usually  snccnmb 

I  interoamnt  diseases.      The  facta  already  given  show  that 

MDiotor  ataxy  is  of  long  duration,  for  the  first  stage  alone, 

t  of  ytjoint  and  pains,  may  last,  as  we  have  seen,  for  a  dozen 

[  [X  ease  ts  given  of  a  Iwly  who  was  seized  with  the  pains  of 
irio  1886.      Vision  became  impaired  in  1851,  the  stagger- 
j  gmit  began  in  ISRR,  and   after  becoming  compl<!tely  blind 
I  losing  nil  power  of  movement,  she  died  in  1861  from  the 
ioo  caused  by  her  incessant  agony.] 
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I  know  other  patients,  who,  after  twenty  years,  continue  to 
oat  and  digest  well  aud  seem  likely  to  live  a  long  time  yet. 
From  these  facts  it  results  that  locomotor  ataxy  is  in  general 
of  long  duration,  although  I  have  seen  many  cases  of  a  rare, 
almost  acute  form  which  reaches  its  third  stage  in  six  mooUi 
or  a  year. 

pRoGSOSis. — Can  locomotor  ataxy  get  better  ?     I  hasten  1 
state  that  on  this  point  I  have  no  doubt,  and  I  have  not  used  the 
word  "progressive"  in  the  falae  and  fatal  sense  attached  to  it 
by    Requin.      The   word   "progressive"   is   used,    usually,   in 
pathology  to  convey  the  idea  that  the  disease  liaa  a  tendenoj 
to  become  general  and  to  invade    senathn   a    greater  or  lestl 
number  of  organs.     No   matter   how   hopeful  one  may   be,  it   i 
is  not  possible  to  be  deceived  with  regard  to  the  prognosis  of 
locomotor  ataxy,  which  is  always  of  the  utmost  gravity.     The 
truth  of  this  is,  alaa !  too  evident  in  the  sad  histories  I  have 
given. 

Diagnosis. — It  is  needless  to  say  that  not  every  case  of  sqnia 
occurring  in  an  adult  ia  the  precursor  of  locomotor  ataxy, 
it  would  be,  says  Dnchcnne,  of  interest  to  seek  out  those  patients 
who  have  suffered  from  transient  squint  which  has  apparently 
yielded  to  treatment,  and  determine  how  many  of  them  have 
become  later  on  definitely  ataxic.  When  to  squint  is  added  dim 
rision,  aud  when  to  those  are  joined  erratic  pains,  our  suspicions 
of  ataxy  should  be  strongly  aroused,  but  even  this  conjunction 
of  symptoms  docs  not  constitute  a  certain  sign.  The  diagnosis 
becomes  certain  directly  we  detect  the  inharmonious  action  of 
the  lower  limbs.  A  case  is  recorded  (Obs.  cix.  p.  642)  of  a  young 
man  aged  28  who  sought  Duchenne's  advice  on  account  of  im- 
potence. On  making  further  investigation  bo  was  found  to  suffer 
from  double  vision,  and  within  a  very  little  time  ho  began  to 
stagger  as  he  walked,  and  this  was  followed  by  the  characteristic 
pains  of  ataxy.  Apropos  of  this  case  Duchenne  insists  on  the 
importance  of  naaldng  a  diagnosis  of  ataxy  as  early  as  possible 
in  the  course  of  the  disease,  and  thus  summarises  his  remarks  on 
this  head. 

1.  The  paralyses  of  the  moscles  of  the  eye  which  appear  in 
the  first  stage  of  locomotor  ataxy  are  either  permanent  or 
temporary,  and  even  intermittent  or  remittent,  and  last  several 
mouths.     I  have  not  met  with  these  kinds  of  repeated  paralyaet 


n  to^l 

'  'le 

it 
a 

le 
re 


^OORBgaiVB   LOCOMOTOR   iTkXT.  29 

iht  motor  ftfnet  of  the  rye  uxcept  in  locomotor  Btiisy,  and 
\vy  miut  tlierorore  bo  considered  aa  aigns  of  great  value  in  tliia 

2.  Tbo  p&ins  of  locomotor  ataxy  (like  lightning,  Btabbiug. 
ig,  vith  over- sensitiven ess  of  the  akin  of  abort  duration  and 
mited  to  Ibe  painful  apot)  aro  cLaracteristic,  and  bnvu  no  re- 
mblanw  to  the  pains  of  gout,  rhenmatism,  neuralgia,  or 
Dctamal  bone-paina. 

8.  I  bflTc  often  Been  anaphrodieia  appear  at  the  commence- 
t^nt  of  locomotor  ataxy.  If  then  it  comes  on,  without  sppre- 
able  cause,  in  un  indiviilual  in  whom  formerly  the  sexual  power 
M  Dormal  it  ought  to  bo  conaidered  as  a  probable  sign  of  the 
iset  of  this  disease. 

Locomotor  ataxy  may  bo  confounded  with  jutralysis  of  the 
ueitlar  {and  articular)  sense,  bat  we  shall  defer  making  re- 
irka  on  this  bend  until  we  come  to  deal  with  the  latter  disease. 
It  is  poitsiblo  that  progressive  locomotor  ataxy  may  be  con- 
lodvd  with  ifeneral  paralifsii  of  the  insane,  but  only  in  those 
m  in  wbicb  the  muscalar  troubles  and  the  peculiarity  of  gait 
10  fta  oxcoptioiiftl  precedence  over  the  concomitant  aymptoms. 
Ta  spit«  of  the  similarity  Duchenne  saj's  it  is  easy  to  dis* 
Dgniah  between  the  movements  of  the  two  diseases.  "In 
tHtrat  p'traltfuix,  contrary  to  what  ia  seen  in  loromotor  'if'trj/, 
w  pfttieuta  nlnuyg  retain  the  instinctive  knowledge  of  muscular 
■nlniutions,  by  virtue  of  which  tht^y  execute  perfectly  tlie  special 
Ofsmoiit«  of  the  ditferent  periods  of  walking,  although  they  iu 
aw  raeasam  exaggerate  them ;  they  have  no  fears  for  their 
dsDfle  when  standing  or  walking,  and  do  not  constantly  look  at 
tMT  fe«t  or  BCftrub  fur  a  supjKirt.  They  only  cease  walking 
bm  Ibey  become  paralysed  and  completely  helpless," 
8q[tiiiit  uid  dim  sight  arc  not  cliuructeriDtic  of  general  pnrulysis 
^  Ui»  inuDi',  nlthougb  inequality  of  the  pupils  is  common  to 
enend  paralysis  and  locomotor  ntaxy. 

St  w  •carcely  possihlo,  with  ordinary  care,  to  confound  loco- 
nlor   atjuy   with    ordinary   paraplegia    or   with   acnte    spinal 

frogresairo  mascnlar  atrophy  also  is  easily  distingnisbed  from 
otor  ftUxy,  for  in  the  Utter  disease  muscular  wasting  and 
oity  of  the  Umbii  do  not  occur. 

It  U  oot    noc«6aar}'   Mrionsly   to   discuss   the   diagnosis   of 
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locomotor  ataxy  from  tremor  due  to  alcohol,  mercury,  paralymsl 
agitaiis,  or  ordinary  chorea. 

With  regard  to  the  diagnosis  from  the  sclerosis  en  plaquea  o 
M.  Charcot  (a  disease  which  Dnchenne  speaks  of  as  choreifortD  " 
paralysis)  he  says,  "  Whoever  has  compared  two  patients  suffer- 
iug  from  these  diseases  will  not  bo  able  to  confound  the  one 
with  the  other."  The  siifferer  fi'om  sclerosis  en  plaques  does 
not  when  standing  sway  to  and  fro  like  the  ataxic  patient,  but 
is  shaken  by  sharp  shocks.  When  he  walks  he  seems  to  reel  as 
if  he  were  jerked  out  of  the  straight  line  by  clonic  contractions, 
and  does  not  constantly  look  at  bis  feet  like  ataxic  patients. 
Further,  in  sclerosis  en  plaques  there  is  a  peculiar  "scanning" 
manner  of  speech  and  a  certain  amount  of  muscular  paresis  which 
are  not  found  in  locomotor  ataxy,  while  the  symptoms  peculiar 
to  the  first  period  of  ataxy  are  absent. 

"  In  an  advanced  stage  of  locomotor  ataxy  contractures  of 
the  muscles  which  move  the  foot  on  the  leg  sometimes  occnr. 
This  ia  caused  by  an  extension  of  the  pathological  lesions  bora 
the  posterior  to  the  lateral  columns  of  the  spinal  cord.  In  the 
same  way  the  disease  which  has  been  lately  described  as  ■  a 
fasciculated  sclerosis  of  the  lateral  columns  may  reach  the 
posterior  columns,  and  then  to  the  symptoms  of  this  disease  are 
added  the  pains  which  are  characteristic  of  locomotor  ataxy." 

"An  error  in  diagnosis  which  I  one  day  made  in  a  patient 
apparently  the  subject  of '  writer's  cramp  '  may  prove  instructive. 
The  slightest  attention  would  have  prevented  the  error  made 
at  first  in  this  case.  In  fact,  1.  In  writer's  cramp  the  diffi- 
culty in  writing  is  the  only  trouble  and  the  other  muscular 
functions  remain  intact.  2.  There  ia  no  resemblance  between 
the  morbid  muscular  phenomena  of  writer's  cramp  and  those 
which  characterise  locomotor  ataxy.  In  the  former  case  there 
is  a  localised  spasm  (nearly  always  the  same)  in  such  or  sacli 
muscles  of  tho  fingers,  hand,  forearm,  or  even  shoulder.  In  the 
second  case  there  is  disordered  movement  without  contractions 
during  every  kind  of  voluntary  movement  of  the  hand. 

"In  this  patient  I  was  so  preoccupied  with  tho  writing  diffi- 
colty,  of  which  alone  he  complained,  that  it  was  only,  as  it  were, 
by  accident  that  I  noticed  his  ocular  paralysis,  and  elicited  a 
history  of  double  vision  and  occasional  difficulty  in  walking." 

Progressive  locomotor  ataxy  may  be   complicated   by   other 
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ia<!calar  tronbleH.  Duchenne  gives  two  interesting  cases  in 
Irhidi  wi-II -marked  ntaiy  of  the  legs  was  complicatciJ  with 
•qitiilly  well-marked  progrcsBivo  mnaculor  atrophy  in  the  upper 
Btnbs.  In  one  of  these  (Obs.  cxi.)  it  is  mentioned  that  a  fow 
afliT  mdrriBgo  the  patient  was  sadilenly  smilteu  with 
Bipolcnce. 
Another  case  is  given  in  which  general  paralysis  of  the  insane 
18  eomliincil  with  locomotor  ataxy,  and  mention  is  also  made 
tli«  combination  of  locomotor  ataxy  with  hemiplegia  (of 
t«bTal  origin)  and  with  paraplegia  (of  "hysterical"  origin). 
^TbaM  cases  of  exceptional  coincidences  give  rise  from  time  to 
B  to  bad  diagnoses  and  to  strange  descriptions,  and  by  com- 
ilieatiiig  the  clearest  and  best  nudcrstood  points  in  pathology 
D  to  arrest  its  progress."] 
Catuea. — Ataxy  has  generally  commenced  in  my  cases  between 
bo  ages  of  16  and  40,  In  three  cases  ihe  patients  were  women. 
[  wQl  not  conclude  from  this  that  locomotor  ataxy  is  a  disease 
(  adnlts,  and  especially  attacks  men,  becanse  I  know  that  these 
s  must  be  (touflrmed  by  time  and  by  numerous  observations. 
fcmtholess,  I  may  add,  in  order  to  give  greater  vulao  to  the 
ondaaions  which  we  may  logically  deduce  from  my  observations, 
b«t  tlio  CA908  which  I  have  observed,  but  which  I  have  not  put 
wo  wcord,  go  to  strengthen  the  conclusions  drawn  from  the 
tt  wriea.  (Have  I  not  elsewhere  already  said  that  I  have 
I  only  the  clinical  facts  of  the  last  few  years,  because  I 
new  better  how  to  diagnose  them  ?  Bat  now  I  can  recall  to 
inti  how  iho  pruTions  cases  of  locomotor  ataxy  which  I  have 
BB  wwo  exactly  similar  to  those  which  I  have  been  describing.) 
ms  to  me  more  diflicnll  than  to  determine  the 
^0f  locomotor    ataxy.     Certainty   on   such  a  point    is 

I  following  are  the  principal  causes  to  which  one  might 
tribatc  locomotor  ataxy. 

lo  a  yonng  girl,  aged  IS,  unrestrained  mastnrbation  appeared 
D  bo  tho  euuittt ;  but  this  is  tbu  only  case  of  the  kind  which  I 
•11,  unless  one  regards  as  an  ordinary  caase  of  locomotor 
t^  those  Bcxual  excesses  to  which  the  majority  of  mankind 
a  siUict«d.  If  it  were  so,  how  common  the  disease  would  be ! 
e  patients  make  mention  of  sudden  or  prolonged  chills,  and 
A  fllMCfcio^  of  perspiration.     A  sportsman,  €.(/.,  has  waded  too 
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^  ijjr  1  ■•5^-»:'=  :■:  tz.7  rreiiLiI  r^zz-zuzs  "Z^zizztz:!  ZiZ  sjrcilis  on 
!-.^:  1:-  :.^w,  :>:nL:=.  L5  :•:  :.:*;  r:-j:::-:ii.?.ii7   :c  zzk:  tw:  use^ses 

1  I-  zLri'.  :r  i-if^rrr^i  iH-zij  in  li^:.  ':^  ^lu*  if  ;cserrcfi  ofte: 

T.^iL  :?Li.Lr-I-.  lz.  ?^.:1  rxscs.  ^tr^*  15  1  :.:o:]:sCu"r.e :  ba: 
ill*?     1:1  n  7  li.fr'T  ?T:er^;  TTtt:i— par  -  Ills  ij*I  -•:  -rr-rtn:  iron  th 

::  I:*::!!  -.:r  itirr.  Iz  1  jr^a:  zizirtf?  ::  rari-ints  thi 
hzzL-z  1-.:l:'.-  1:t-.1  frl-fi:!.  :r  iricr  n:z-fT  I::S5^s.  cr  iner  2  soeii 

•  a 
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rtiXrS  ::  !>::ii::.;r  hast  izliv-azc  iiziJO:  :■:  sciic  r^in:  of  ih 
z-fmn^  ."iTZTrfs?  I  azi  z::  7^:  iz  x  rcsiz.z  :c  i^al  cc-rupleU^I 
"^i  :li*  szV^ctL  ....  I  ziij  sav  :z4:  tz^z  I  ^ms  n:^king  m 
■?arl:»=«  izTr?z^:::z5  I  tas  rrvstz:  i:  :zc  rc«-z:'?rtem  euuni 
zonioz  ■::  a  raz-iz:  tzo  Lii  szServc  fr:z:  tzi<  disease  for  tw 
7car5.     Tz-f  fjIIjTlz:^  is  a  rv*am/  0:  :z^  i^is. 

Czu  3. — IViziij  VIc:cr,  anis:,  ip*u  i?.  iz  :ze  xhirl  stag 
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of  locomotor  ntasy  (oenlar  piirulysie,  cliaracteriatic  pain,  almost 
tola!  ittnbUity  to  walk).  He  Iiad  suffered  fov  two  years,  had  had 
sjpbiliB,  and  had  been  trtrnted  witli  iodide  of  mercuiy.  The 
brain  and  spinnl  cord,  cj^amincd  ivitk  llic  grcatal  care  hy  tlie 
voked  ti/e,  did  not  »hoiv  nny  appreciable  anatomical  lesion. 

At  ihnt  time  (1858)  the  loss  of  co-ordiuating  power  in  looo- 
tootor  aUtx;  was  attributed  lo  cerebellar  disease-  .  •  •  The 
logical  anatomy  of  locomotor  ataxy  is  well  understood 
-DOW.  It  consists  of  a  lesion  of  tbe  posterior  columns  of  tho 
cord,  localised  at  first  in  llie  tract  nearest  the  posterior  edge  of 
tbe  Dommidsure  and  situated  in  Uie  connective  tissne,  whence 
tli6  mfcehier  sprvnds  in  the  vocy  advanced  stages  of  the  disease 
tdthrr  to  tbo  nntero-Iateral  columns  or  to  the  cells  of  the  anterior 
eoniaa  (ctiUed  motor,  and  which  one  ought  also  to  call  trophic). 
This  change  is  recognisable  to  the  nnkcd  eye  by  u  greyish 
geUlinous  appearance  of  the  damaged  spot.  Microscopic  exami- 
DBtioQ  sbowa  (what  is  not  visible  to  the  naked  eye)  an  increase 
of  the  connective  tissue. 

The  stmctaro  of  the  altered  points  presents  veiy  different 
uppeaiauccM  according  to  the  amount  of  increase  of  the  nuclei  of 
tbo  network  of  connective  tissue  (neuroglia).  The  appearances 
difler  also  according  to  the  degree  of  separation  of  the  tuhules' 
of  tli«  nerves  by  the  increased  connective  tissne.  Pholflgraphs 
token  from  sections  show  distinctly  three  degrees  of  this  increase 
posterior  sclerosis,  and  the  changes  which  are  the  conse- 

of  it. 

1.  If  one  examines  the  circumference  of  a  hardened  patch. 
m  sees  that  the  net-work  is  made  more  evident  by  the  growth 
of  one  or  two  rowa  of  nnclci  in  the  threads  of  the  meshes, 

8.  Tbia  condition  increases  towards  the  centre  of  the  lesion, 
fmning  a  Kecoml  zone,  in  wiiich  thy  nuclei  surround  tho  ner- 
TOOB  tnhnles  and  separate  them  from  each  other.  The  resulting 
oompression  causes  wasting  and  deformity  of  tho  tubules,  or 
them  into  n  mass  of  myeline,  isolated  and  irregularly 
Uiroiighont  by  one  or  more  axis  cylinders,  which  are  often 
but  rarely  overgrown.  The  new  nuclei  are  ten  times  as 
iftt  the  dreumfcrcnce. 

•to  are  seen  also  in  these  points  smooth  slabs  which 

Jiate  Dot  the  Beecy  look  of  the  mass  of  myeline.     These  are 

and  of  variable  size.     This  kind  of  change  has  been 
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well  described   by  a  Swedish  pathologist,  Axel  Jiiderholnij  of 
Stockholm. 

In  a  more  advanced  stage  the  new  connective  tissue  (ttasujib- 
roide)  is  replaced  by  a  trne  fibrillar  tissue  (fibrillaire).  This  is 
the  fibrillona  change  of  Formann  and  Charcot.  Many  amyloid 
bodies  are  found  mixed  with  thenuulei.  These  have  been  looked 
npon  as  eharacteriatic  of  sclerosis,  but  they  are  often  completely 
wanting.  This  is  due  to  the  mode  of  preparation.  Besides, 
they  are  met  with  in  considerable  numbers  in  conditions  in 
which  they  cannot  bo  attributed  to  aiiy  pathologit-al  state. 

Enlarged  capillaries  are  seen  mingled  with  the  foregoing 
changes. 

The  usual  seat  of  these  changes  in  the  posterior  columns  ia 
confined  to  the  posterior  fissure,  to  the  points  called  the  wedge- 
shaped  columns  of 
GoU.  Sometimes 
the  lesion  ia  exactly 
limited  to  the  course 
of  the  nervous  tn- 
hulea  of  the  posterior 
roots,  which,  after 
entering  the  cord, 
traverse  for  a  certain 
length  the  posterior 
columns  under  the 
name  of  internal 
root-biiudlea  (the  in- 
ternal fibrous  masses 
of  the  posterior  roots 
of  Kollicicer).  Fig.  5  represents  a  transverse  seetion  of  the 
spinal  cord  in  the  lumbar  regiou  from  a  case  of  locomotor  ataxy 
combined  with  muscular  wasting,  contractures,  arthropathy,  and 
tremor  during  voluntary  movement.  The  patient  was  a  woman, 
aged  60,  under  the  care  of  M.  Charcot  at  the  Salpetriere,  and 
the  case  was  published  by  M,  Piorret  in  1870  {Arckhes  de 
Phys.  et  de  Pathol.).  It  shows  that  not  only  the  posterior 
columns,  but  also  the  lateral  columns,  and  the  outer  part  of 
the  right  anterior  eornu  has  been  invaded  by  the  indurating 
process. 
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Pathological  Phyiioloji/. 
What  is  tho  relationship  of  the  posterior  sclerosis  to  tlie  dig- 

of  locomotion  seen  in  tliis  disease  ? 
A.  In  thf  lot*  of  co-ordinatice  power  a  consequence  of  the  loaa 
Iff  leHsibilHy  ' 

It  is  very  neceseary  to  analyse  witb  core  tlie  facts  of  motor 
po-onliuattoii.  1  did  eo  in  18o9,  when  I  proposed  a  theory  of 
o-ordioation  of 'volnntsjT,- movements.  I  tried  to  show :  1.  That 
(  co-oidinativ6  faculty  puts  in  action,  during  walking,  muscular 
jttodntions,  inipidsivo,  tnoderatiiig  and  collateral  (httrmouy  of 
tntaii^oiustB),  and  during  standing  the  association  of  spinal 
nostjles.  3.  That  its  existence  is  proved  by  clinical  fucts.  3. 
rhat  abMucc  of  touch  and  sight  causes  a  certain  trouble  in  the 
acerase  of  this  faculty,  but  that  nevertheless  it  is  independent 
if  Uiem.     My  n'luvw   of  this   subject   was   in   the   following 


"  I  could  not.  like  most  physiologists,  conceive  that  so  com- 
plicated a  mechanism  could  be  put  in  action  with  such  marvellous 
■ciiity  and  precision  without  the  help  of  a  co-ordinating  faculty  ; 
ibiii  h^othcsis  seems  to  me  now  to  be  a  fact,  because  I  have 
ihoirD  that  a  disease  can  destroy  this  faculty  in  part  or  in  w  hole." 

A  talented  physiologist,  M.  Joccoud,  has,  however,  formu- 
•t«d  th«  following  series  of  propositions  as  a  *'  Physiolo'jical 
Bfviifion  " ." — 

1.  Motor  co-ordlnatioQ  as  a  voluntary  act  is  subordinate  to 
li*  inliigrtty  of  muscular  and  tactile  sense. 

S.  Disorder  of  movement  signiGes  loss  of  muscular  sense. 

8.  If  tho  disonlcr  is  complete  all  these  conditions  will  be 
mt,  if  incomplete  some  will  be  wanting. 

Thia  "  physiological  eqnation,"  so  cleverly  built  up,  is  destined, 
Jaa  1  to  be  slillboni.  I  have  had  no  hand  in  its  premature  end. 
Qiis  task  belongs  to  daily  clinical  observation,  which  has  cer- 
•inly  proTod  that  the  in  co-ordination  of  movement  peculiar  to 
DOOnotor  ataxy  can  exist  equally  in  patients  tciio  enjoy  every 
BtMd  of  tentiMity.  It  will  bo  shown  farther  on  that  "  muscnlar 
•nie,"  to  which  M.  Jaccond  attributes  the  chief  part  in  motor 
HMNdioation,  is  only  a  myth,  notwithstanding  its  discovery  by 
'JhtUaBeO. 
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H.  77/r  power  of  co-operating  in  motor  co-ordination  possibly 
ht'iontjH  to  nrtain  nvrrouHjibres  in  the  posterior  columns. 

Iflho  ructs  rxpo80(l  in  this  chapter  have  ahread}'  proved  that 
MtMisihility  oiilv  hclp«  in  motor  co-ordmation,  and  that  its  aboli- 
tion lUtTt'ly  hinders  the  oxoroise  of  motion,  it  is  none  the  less 
|»rovod  that  tho  solorosis  of  the  posterior  columns  produces  the 
dissivisition  of  niovonionts.  It  has  indeed  resulted  from  the 
olinioal  fuots  oollootod  during;  several  vears  bv  M.  Charcot  that 
the  loealisntion  of  the  irritative  lesion  {travail  irritatif)  in  those 
l»oints  ol*  tho  posterior  eoUimns  corresponding  to  the  internal 
i\»ot  iMiUilIes  I  '',u\<*Vtjr..r  r.^J;cu^airtfinttrn€S^  is  necessary  for  the 
lunniiVstaiivM)  of  n\otv»r  irvnibles  in  locomotor  ataxy.  I  do  not 
liesitnte  to  sax  witli  M.  Tierre:.  "  these  facts  tend  to  show  that 
tho  *\>  or%lir,-uit*.:;  f:u';:l:v  is  r.o:  i::discriminatelv  assigned  to 
e\**i\  \\\Y\  of;  he  ^vsterior  ool.::::i:s." 

NN  \w\\  ;V.;s  b.viv:hes:s  siiaV.  Iv  estdlMsheJ.  or  shall  rest  on  a 

j:»v,;;»*:   v.v.-.v.lvr  of  !:u*:s  :  x>e  sV.all  s;:ll  r.«:xa  :o  know  the  real 

%»»  •»  %  "^i 

.■\:;\..  ....      V>.x^   'A^::;.ViV.v   ,';'  :!:■;<   ::::r::i   sr^^ries   is   as 

%  \  •»•••  *•  ■  V 

s^*^\  *%\\    ,N>   ,.,»    ;-A.,.«  ..  .v.x.Ti.    ,  ..■>.....  i.« .      V.  —c  jl— 0«»    »..ji»   »uu- 

A   -«».     «        .■.«••    »•■<     -     •»•       »C       <**    »■.*•'  \         •    ■•  .*        '"^"C^."**    ■•.■       ."  •         ».  -   •      VJ-^C^iS        111 
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I  its  very  earliest  stage,  tlie  disease  may  uot  prove  so  utterly 

btractable  to  a  ratioiiul  treatmeat  as  has  been  the  case  hitherto.] 

Tr<<itment. — [Uncheuue   has  knowo   cases  iu  which   ocular 

mmlyses  have  improved  uuder  faradisation,  and  others  in  which 

|be  poius  have  heen  lessened  by  its  application. 

CuDtiiiaons  currents  have  proved  of  no  service  in  his  hands. 

Baths  And  douches  seem  always  to  amehorate  the  patient's 

Wtulition. 

Iodide  of  potassium  or  mercury  should  be  given  whenever  there 

■  •  dtstinet  history  of  sj-philis,  and  the  former  should  be  used 

tren  when  there  is  no  question  of  syphilis.     lodidci  of  potassium 

0  use  in  the  later  stages,  bat  should  be  given  in  the  very 

londitioiis  (of  diplopia,  strabismus,  &c.)     Duchenue  him- 

F  f^m  iodides  intcrnnlly,  and  applied  lacahsed  farudisation 

■nally  to  relieve  symptoms.     "  When  indeed  the  local  treat- 

Linomphs  over  a  symptom  I  do  not  slumber  in  a  false 

[  do   not   continue  the   internal  treatment  of  the 

B  persistently." 

Fmotto  of  all  who  treat  this  disease  should  be  "  PrincipUa 

I,"  a  precept   which  I  think  myself  happy  to  have  made 

y  of  xppliention  by  laying  the  fonndations  for  a  sure  diaguosis 

B  early  stagos  of  this  formidable  disease.] 

Some  H'utorieal  Conaideratums. — Contrary  to  oniinary  custom 

ham  not  prefactnl   axy  work  on  locomotor   ataxy    with   any 

ieal  considerations,  and  I  owe  some  explanation  of  it  to  my 

.     When  one  wishes  to  devote  oneself  to  the  obfler\*fttiou 

siguM  of  disease  and  their  nature  independently  of  all 

1  inilacnce  it  is  necessary,   I   think,  to   guard  against 

ig  vug's  mind  with  the  work  of  others  who  have  dealt  with 

matter  tn   hand.     Tins  is  a  principle  from  which  I  have 

deviotwl.    always  postpouing  till  the  end  my  bibliogra- 

iVMarches,  and  never  mentioning  the  work  of  others  until 

given  my  own.     Hud  I  done  otherwise  I  should  always, 

wctre,  have  been  looking  at  my  facts  with  another  man's  spec- 

,  HDiI  this  must  have  hindered  my  own  observations.     In 

to  see  facte  iril't  my  nwn  rys  I  have  (ift<^n  forced  myself  to 

forget  the  knowledge  of  medical  literature  which  I  possessed.    It 

is  by  following  thia  method  of  observation  that  I  have  been  able 

to  Uy  hare  tho  bets  of  locomotor  ataxy,  and  to  arrange  the 
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ideas  which  haye  come  into  my  mind  after  much  reflection  and 
many  years  of  research. 

I  am  eager  to  acknowledge  that  the  symptomatology  of 
locomotor  ataxy  is  not  entirely  new,  although  preyions  descrip- 
tions of  it  left  much  to  be  desired.  In  other  authors,  in  fact, 
observations  can  be  found  which  resemble  those  which  form  the 
basis  of  my  own  work.  It  conld  not  be  otherwise,  for  without 
donbt  the  disease  is  common  enough  and  has  always  existed ; 
but  these  observations  are  either  incomplete ;  or  resemble  mine 
only  in  a  few  points ;  or  are  detailed  in  such  a  way  that  it  is 
neither  possible  to  recognise  the  different  aspects  of  the  disease 
of  which  I  have  made  a  morbid  species,  nor  to  diagnose  them 
with  certainty.  Further,  the  clinical  facts  have  sometimes 
been  confounded  with  other  troubles  which  are  symptomatic  of 
essentially  different  diseases. 

Some  authors  have  considered  themselves  justified  in  establish- 
ing different  diseases  on  clinical  facts  similar  to  the  preceding 
which  they  have  collected.  I  will  recall  the  most  important  of 
these. 

Professor  Bomberg,  of  Berlin  (Lehrhuch  der  Nervenkraiir 
heiten,  1851),  has  described  an  affection,  under  the  name 
of  tabes  dorsalis,  which  very  nearly  approaches  locomotor 
ataxy.  .  .  The  patients  observed  by  Bomberg  suffered  from  a 
disturbance  of  balance,  but  after  reading  the  symptoms  it  would 
be  difficult  to  say  whether  their  trouble  arose  from  a  loss  of 
sensibility  or  from  a  loss  of  the  co-ordinative  faculty.  In 
addition  he  speaks  of  a  loss  of  muscular  power  such  as  does  not 
exist  in  true  locomotor  ataxy.  Bomberg  reports  among  his 
cases  that  of  a  country  doctor  who,  after  exposure  to  weather, 
was  struck  with  a.  paralysis  of  his  lower  limbs,  and  with  dimness 
of  vision  in  both  eyes,  ending  in  blindness.  Sensibility  was 
normal,  and  up  to  the  time  of  his  death  the  patient  could  dis- 
tinguish different  temperatures.  At  the  lower  end  of  the  cord, 
which  was  diminished  by  a  third,  the  medullary  substance  of  the 
posterior  roots  had  almost  completely  disappeared  and  had  a 
greyish  yellow  tint. 

Bomberg  relates  other  cases  in  which  he  proved  that  the  grey 
matter  of  the  cord  was  softened,  so  that  a  part  of  the  lurnbar  and 
dorsal  regions  were  almost  in  a  fluid  state. 

These  extensive  lesions  of  the  cord  must  have  caused 
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wrtioniits  troubles  in  muscular  movements,  weakness 
i>l  Tolnntarj'  nud  electric  contraction,  vrasting  and  loss 
symptoms  which  chamcteriae  aubacuto  spinal 
,  and  whiuli  can  never  he  confounded  with  locomotor 
ataxy.  Apart  from  this  nnfortimate  confueion  I  am  happy  to 
admit  that  M.  Romberg  has  well  described  and  observed  most  of 
Jic!  symptoniK  which    are   met  with  in  progressive  locomotor 

^Th«    "  ilorml    consumjAion "    described   by   Lallemand    is 
ally  characterised  by  mnscnlar  weakness,  and  is  clearly  not 
^  he  cosfDODded  with  ataxy.     BouiUaiid  {Traiti  ile  votofjraphii- 
•difole,  Paris,  184G)  allndes,  in  the  class  of  diseasoa  which  he 
I  of  tlte  tierfoim  crnms,  to  certain  motor  troubles, 
rom  convulaiona  and  paralyscB.  and  which  consist  of  a 
o-ordinalioti,  an  utaxtf  iif  movement.  To  tills  head 
Iteborea  and  curtain  tremors  and  troables  in  walking  and 
lag  Hcen  in  general  paralysis.    In  many  passages  he  speaks 
\  laevmotor   ntnxij  as  a  symptom,  which  he  was  inclined  to 
tribatfi  to  difieasu  of  the  cerebellum.     Ue  had  made  no  patho- 
Idgieal  observations,  and  did  not  attempt  to  describe  the  disease 
which  I  hav«  called  locomotor  ataxy. 

.  Saiidrma(7'rai//' j'rad'ijKCf/cs  nmiiidiei  ncrrcusea)  has  described 

I  which  one  would  be  inclined  to  call  locomotor  ataxy, 

e  the  patient  sufff^red  from  the  first  and  during  the  whole 

>  of  the  disease  from  wandering  pains,  which  he  himself 

xrvd   til   lightning,  and   because  "he   afterwards  lost  his 

r  of  liolaucc,  and  bis  movements,  sudden,  jerking,  and  dia- 

riy,  were  not  under  the  control  of  his  will.     Sense  of  touch 

B  also  diminished,  bo  that  the  patient  did  not  know  whether 

p  was  in  hod.  bclwoon  the  sheets,  or  ontside  of  tbem,  or  whether 

B  tronserii  were  on  or  off."     The  description  is  very  confused, 

ia  impoeaible  to  determine  whether  or  no  the  muscular 

B  intact,  and  whether  the  troubles  were  dne  to  loss  of 

Ebility  or  to  a  failnro  of  the  co'ordiuative  fiiculty. 

It  ia  known  Uiat  Charles  Bell  discovered  the  eustonce  of  a 

paralysis  of  muscular  sonee  in  1B*2'2,  and  that  tlierefrom  he  con* 

_BlD«lBd  thL-  emtencc  of  a  sixth  sonse  (mnscnlar  sense),  which  was 

>biiif;  hut  a  condition  of  the  general  aensibility.     In  18S0  I 

d  patliulogical  facts  analogous  to  those  of  Charles  Bell. 
lo    1B52   Landry,    ia    ignorance   of   Bell's   provioaa    work, 
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described  similar  cases  of  "  paralysis  of  mnscalar  sensibility." 
''  Unhappily  this  anthor,*'  says  Duchenne,  "  did  not  know  how 
to  distinguish  functional  troubles,  arising  from  a  want  of  feeling 
in  the  contracting  muscle,  from  those  which  are  caused  by  a  lesion 
oi  the  psychic  faculty  of  motor  co-ordination/'  and  he  has  con- 
sequently mixed  with  his  cases  undoubted  instances  of  locomotor 
ataxy.  It  is  evident  that  up  to  the  time  of  my  own  description 
locomotor  ataxy  had  not  been  described  as  a  distinct  morbid 
species.] 

It  was  necessary  to  give  the  disease  a  name,  although  I  should 
have  been  happy  to  dispense  with  one.  Not  being  able  at 
this  time  to  name  it  from  its  anatomical  lesion,  which,  if  it 
existed,  had  yet  to  be  discovered,  it  was  necessary  to  give  a  name 
which  recalled  the  groups  of  leading  symptoms.  If,  in  accordance 
with  modern  usage,  I  had  chosen  a  Greek  name,  it  must  have 
been  composed  of  a  number  of  words  offensive  alike  to  the 
tongue  and  the  ear.  Convinced  that  a  name  derived  from  symp- 
toms is  always  bad  or  insufficient,  since  one  cannot  embody  in  it 
a  complete  definition,  I  was  obliged  to  call  the  disease  after  one 
of  its  chief  s^nnptoms,  viz.,  the  progressive  loss  of  the  co-ordina- 
tion of  movement.  The  name  *' progressirc  locomotor  ataxy" 
seemed  to  me  to  give  the  most  exact  idea  of  this  kind  of  motor 
trouble. 

In  September,  1863,  having  already  given  my  description  of 
progressive  locomotor  ataxy  in  the  Archives  giniralcB  de 
medecine,  without  troubling  myself  about  its  history,  my 
friend  Professor  See,  well  versed  in  German  medical  literature 
— which  I  admit  I  have  too  much  neglected — told  me  that  the 
symptoms  of  the  disease,  which  I  had  just  described,  were  to  be 
found,  in  part  at  least,  in  one  of  the  chapters  of  Romberg's  book 
on  diseases  of  the  nervous  system,  under  the  name  of  tabe$ 
dnrsalis. 

I  had  just  returned  from  a  visit,  made  for  scientific  purposes, 
to  Berlin,  Leipsig,  and  Zurich,  and  there  my  attention  had  been 
directed  in  some  of  the  hospitals  to  patients  suffering,  as  I  was 
informed,  from  tabes  dorsalis,  but  of  whom  the  greater  part  were 
in  reality  paraplegic.  In  1856,  when  I  was  at  the  Congress 
of  Naturalists  at  Vienna,  I  saw  the  same  mistakes  in  diagnosis 
made  by  Ludwig  Turck,  who  showed  me  in  his  hospital  Cftses  of 
paraplegia  as  typical  instances  of  tabes  dorsalis.    I  knew  then 
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■  difleaao  called  bihcs  dorsnlh  by  most  Germaus  waa  not 

f  which  I  have  described  under  tho  namo  of  kiconiotor 

e  perasal  of  Romberf^'a  short  chapter  on  tahr*  ilors'iUs 

med  ma  in  thitt  opinion.     And  this  I  am  bound  to 

Ly,  while  rendering  fall  justice  to  the  eminent  pathologist  of 

nUa. 

\  FidoUt,  these  aro  the  facts  nhich  seem  to  mo  to  he  perfectly 

Ublislied :     I.  That    prior  to    my    investigatiouB   locomotor 

baxy  waa  compIoU-'Iy  ignored  in  France ;  2.  My  doacription  of 

e  symptoms  difTcrs  essentially  from  those  mnacnlar  conditions 

I  wliicb  it  has  certain  points  of  rosemblnncc  :  e.y.,  the  tabes 

Kilin  of  the  Germaus,  ii]  nliich  the  symptoms  of  paraplegia 

1  kt&xy  are  mixed  and  confonuded  togethor;  the  durmil  ran- 

mptkm  ot  Lallemand,  described  in  his   treatise  on  aemijial 

;  the  errebellar  paralyRei  of  BouillauJ,  which  cause  only  n 

ttle  staggering  giddiness  perfectly  distinct  from  in  co-ordination ; 

mtjftis  of  the  sense  <>/  rniuciilar  activity  (Gerdy).  or  of  ihe 

Eur  $etue  (Bell),  which  is  nothing  but  a  complete  loss  of 

lary  sensibility,  and  wiiich  has  been  confounded  by  Lundry 

iitb  locomotor  inco-oidi nation. 


Note  by  the  Editor. 
I  The  ^'scription  of  locomotor  ataxy  given  by  Buchenne  must 
t  rccciTed  as  still  almost  complete,  comparatively  fcwtonchea 
IftTinK  I'MU  tttlded  to  the  picture  since  il  first  left  the  master's 

'Ooarser  features   of  this   disease   ore  sufficiently   often 
1  to  constitute  a  morbid  entity,  an  cspUce  morUde  as 
I  caUs  it,  and  the  name  which  he  gave  to  this  new 
I  tua    been    of   great   clinical   value,   and   has   enabled 
e  fatbologist  to  determine  those  minute  changes  in  the  spinal 
]  apoo  which  tho  e}'mptoms  depend. 
I  It  must  be  remembered  that  it  is  no  more  possible  to  draw 
pd  linii  of  ilcmarcalion  in  pathology  than  iu  other  depart- 
iota  of  imlural  science.     "  Morbid  species  "  fuse  imperceptibly 
,  the  divisions  are  artificial,  and  the  separation  of  the 
■  iaia  phtnomfiia  and  epipheiiomewt  is  artificial  also, 
(  a  pathological  process   has   once  started,  who  shall 
"  ut  to  iti  operations  ?    It  may  be  tisc,  nay,  is  true, 
D  2 
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that  the  hardening  process,  which  we  call  sclerosis,  yexy  often 
limits  its  operations  to  one  or  other  of  the  columns  of  the  spinal 
cord,  and  travels  apparently  along  the  path  of  least  resistance, 
bnt  it  is  true  also  Uiat  sclerosis  having  once  started  may  wander 
firom  one  column  to  another,  may  go  upwards  or  downwards,  and 
may  even  involve  the  brain  itself.  Thus  it  is  that  clinicians  tell 
us  that  locomotor  ataxy  is  sometimes  complicated  in  its  later 
stages  with  progressive  muscular  atrophy ;  that  it  often  appears 
in  conjunction  with  general  paralysis  of  the  insane;  that 
occasionally,  while  one  leg  presents  the  symptoms  of  ataxy,  the 
other  is  more  suggestive  of  spastic  paraplegiaf  and  so  forth.  The 
time  will  come,  perhaps,  when  these  clinical  designations  will 
be  abolished,  and  we  shall  not  use  so  often  the  somewhat  clumsy 
expression  that  one  disease  complicates  another.  The  only  satis- 
factory form  of  nomenclature  is  that  which  designates  the  disease- 
process  and  its  seat ;  and  when  we  state  that  a  hardening  pro- 
cess is  involving  such  and  such  columns  and  sections  of  the 
spinal  cord,  a  complete  picture  of  the  symptoms  will  arise  in  the 
mind  of  the  physician  whose  clinical  knowledge  is  based,  as  it 
should  be,  on  physiology  and  pathology. 

There  is  one  symptom  of  posterior  sclerosis  which  has  been 
worked  out  since  Duchenne's  time.  This  is  the  loss  of  the 
knee-jerk,  knee-reflex,  patellar-tendon-reflex,  patellar-reflex,  ten- 
don-reflex, knee  phenomenon,  patellar-tendon  phenomenon,  or 
myotatic  phenomenon,  as  it  has  been  variously  called  by  different 
writers.  When  one  knee  is  crossed  over  the  other  and  the  leg 
hangs  efibrtless,  the  physiological  jerk  forward  of  the  foot  which 
should  occur  when  the  patellar  tendon  is  struck  with  the  side  of 
the  hand  or  the  end  of  a  stethoscope,  is  generally  absent  in 
posterior  sclerosis,  and  absent,  moreover,  in  the  early  stages  of 
the  disease  before  the  coarser  phenomena  are  seen.  When 
knee-jerk  is  absent  in  a  patient,  whose  quadriceps  extensor 
cruris  muscles  are  sound,  the  fact  should  arouse  the  suspicions 
of  the  physician  as  to  the  possibility  of  a  degenerative  process 
having  commenced  in  the  posterior  columns  of  the  cord. 

Knee-jerk  is  so  easily  tested,  and  its  absence  or  excess  is 
so  very  readily  determined,  that  it  has  come  to  hold  a  routine 
position  among  the  symptoms  for  which  the  physician  seeks. 
Knee-jerk  is  of  course  absent  if  the  muscles  which  extend  the 
Hiee  be  paralysed  or  wasted  and  unable  to  perform  their  function. 
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^Eu^Jerk  in  incretuiGd  whenever  the  mflaenco  of  the  will  ie 

1  fzom  n  healthy  spinal  cord.     It  has  been  found  BlighU.v 

I  on   the   paralysed   aide  iu   cases   of  recent   cerebral 

~  .,  and  in  eiises  of  localised  damage  to  the  cord  in  its 

t  {MTt.     ExcoEBivc  knee-jerk  readies  its  masiuiiiro,  however, 

I  in  Bueh  cases,  t^adaally,  and  it  is  not  till  the  nill-patb  (the 

ramidal  tracts  in  the  lateral  colnmus  of  the  cord)  lias  uuder- 

[one  complete  degeneration  that  it  ie  seen  in  its  highest  degree. 

WIieD  the  path  for   the  will  through  the  spinal   cord   has 

•nerated,  and  the  path  for  leHex  movement  I'emaina  intact, 

«-j«rk  and  oilier  rotlt-x  phtnomena  are  excessive. 

AMtcn  the  putli  fur  reflex  movement  is  damaged  in  the  lumbar 

pan,  knee-jerk  is  lost  or   lessened.     This  is  necessarily  the 

>  if  die  {{Uiidricops  extensor  cmris  be  wasted,  in  consequence 

fOt  (Uoiagi.'  to  tbo  motor  cells  in  the  &ont  horns  of  the  cord.     If 

»  posterior  roots  or  root-zone  be  damaged,  knee-jerk  equally 

Mppear^,  although  the  quadriceps   extensor  cruris   may  be, 

r  TolanLar}'  acts,  as  strong  as  ever.     It  is  in  tbis  connection 

t  koee-JeTk  is  capable  of  affording  us  very  valuable  information 

g  trouble. 

Clinical  and  pathological  considerations  seem  to  point  un- 
mbtedly  to  the  fact  that,  for  the  occurrence  of  knee-jerk,  the 
ieflex>lixip  must  be  sound.  Nererthelcss  physiologists  hesitate 
9  Mj  that  kuee-jcrk  is  a  true  reflex  phenomenon,  because  the 
attraction  of  the  muscle  follows  the  tap  on  the  tendon  inlosstbao 
o-twcuty-liflh  of  a  second,  whereas  if  it  were  a  true  sensori-motor 
momcDon,  at  least  oiK-fifteenth  of  a  second  would  be  required 
r  its  manifestation.  It  is  clearly  not  a  reflex  phenomenon  in 
f  w»y  comparable  to  the  skin  reHexes  which  occur  on  stimu- 
•  Uio  sensory  nerves  without  subjecting  them  to  coarse 
Loical  disturbance.  For  the  production  of  knee-jerk 
I  extensor  muscle  must  be  first  stretched  (honci3  GovFers 
I  the  adjective  vii/otatic  as  applicable  to  the  gronp  of 
mena  to  which  knee-jerk  belongs),  and  when  it  is  in  this 
^tid  condition,  a  further  shock  is  givou  to  it  by  the  tap  ou 
e  tendon,  so  that  there  is  probably  a  mechanical  disturbtinccof 
p  whole  lenifth  of  the  nerves  of  the  muscle,  and  the  pbcuomenon 
uiy  very  possibly  bo  a  true  reflex  phenomenon,  notwithstanding 
f  Ibe  Uro-sevcDty-fiflhs  of  a  second  which  is  needed  to  bring 
I  (Uipatonta  together.      In  the  loss  of  knee-jerk  we  have, 


38  PKOaREBSITE  LOCOMOTOB  ATAXY. 

probably,  a  clue  to  tbe  cnusc  of  the  Btaggering  gait,  the  ataxjil 
which  accompanies  posterior  Bcleroais.  Every  maacular  act  n 
be  looked  upon  from  two  points  of  view :  from  the  point  of  \1M 
oi permusion  as  vieU  &s  perf'iriiKiuce.  Whea  the  knee  ii 
the  gradaal  relaxation  of  tbe  extensors  is  probably  as  important 
for  the  regularity  of  the  act  as  is  the  contractiou  of  the  flexors, 
and  the  physiological  knee-jerk  is  possibly  a  coarse  manifestatioa 
of  the  mutual  relationship  existing  l>etween  antagonistic  gronps 
of  moscles,  whereby  movement  is  proilucod  with  regularity  and 
smoothness,  tlie  stretuhiiig  of  one  group  of  muscles  by  the 
action  of  their  antagonists  leading  to  an  echoing  contraction  ia  . 
the  muscles  stretched. 

In  posterior  sclerosis  this  mutual  reflex  communication  between  I 
antagonising  groups  of  muscles  ia  lost  or  lessened,  and  in  consfl-  j 
quence  the  movements  of  the  limbs  become  jerky  and  irregular",  f 
and  balance  cannot  be  maintained  without  a  maximum  amoonfi'f 
of  assistance  from  the  eye. 

The  diminution  of  reflex  action  in  mnscles  is  noticeable  aloiU 
the  whole  length  of  the  spinal  axis.  The  so-called  "Argyll 
Bobertson  "  pupil,  which  is  capable  of  pseudo- voluntary  con*'] 
traction  during  the  accommodation  of  the  eye,  but  is  iocapablS'l 
of  reflex  contraction  n'hen  light  falls  upon  the  retina,  is  often 
seen  iu  posterior  sclerosis,  and  is  a  phenomenon  which  is  distinctly 
analogous  to  the  loss  of  knee-jerk.  This  analogy  is  strongly 
insisted  on  by  Buzzard  and  Erb.  I  have  myself  seen  more  than 
once  (and  once  certainly  in  connection  with  posterior  sclerosis)  a 
failure  of  the  soft  palate  to  contract  when  locally  stimulated, 
notwithstanding  that  perfect  movement  of  it  occurred  when  the 
|>atieut  took  a  deep  insph'.ition. 

Again,  those  cases  in  which  the  vocal  cords  fail  to  move 
-during  inspiration,  notwithstanding  that  during  phonation  their 
movements  are  perfect,  probably  belong  to  the  same  category, 
and  it  is  probable,  as  pointed  out  by  Dr.  Semon,  that  the  nerve 
fibres  supplying  the  posterior  crico-aryttenoid  muscles  have  a 
central  origin  difi'erent  from  those  other  fibres  of  the  recurrent 
laryngeal  nerve,  which  supply  the  rest  of  the  laryngeal  muscles. 
Seeing  bow  great  must  be  the  mutual  dependence  of  the  muscles 
of  the  eye  in  bringing  about  regularity  of  movement,  it  is,  I 
think,  probable  that  some  of  the  cases  of  squint  which  occur  in 
Ihe  early  stages  of  posterior  sclerosis  are  due  more  to  the  loss  of 
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power  of  communication,  by  means  of  the  reflex  arc,  between  one 
set  of  muEcIes  aud  tlieir  jmtaf^onists,  than  to  the  destruction  of 
the  motor  cells  from  which  the  third,  fourth,  and  sixth  nerves  take 
their  ori^ii.  The  often  transient  nature  of  this  early  symptom 
of  posterior  sclerosis  is  not  easy  to  explain  by  any  theory. 

Another  set  of  reflexes  which  are  often  implicatpd  in  posterior 
sclerosis  are  the  Toscnlar  reflexes,  and  chief  among  these  is  that 
concerned  in  the  erection  of  the  penis.  There  seems  no  reason 
to  douht  that  impotence  is  common  in  cases  of  posterior  sclerosis. 
It  is  proverbially  difticult  to  learn  the  truth  concerning  the 
eexnal  functions.  Nearly  ail  patients  will  certainly  lie  rather 
than  confess  to  a  loss  of  virility.  So  that  when  the  loss  of  virile 
power  is  acknowledged,  we  may  feel  tolerably  certain  that  it  is 
It  seems  consistent  mth  the  other  sjinptoms  of  posterior 
sclerosis  that  the  sexual  reflex  upon  which  erection  depends  should 
be  early  lost,  and  such  undoubtedly  is  the  case.  The  question  of 
Tirile  power  in  connection  with  posterior  sclerosis  was  a  matter 
in  dispute  in  the  case  of  Bagot  r,  Bapot,  tried  at  Dublin  in 
1878.  The  testator  had  by  his  will  denied  the  legitimacy  of  his 
reputed  child,  and  the  object  of  the  trial  was  to  prove  that  the 
will,  which  partially  disinherited  the  child,  was  unreasonable. 
In  18()9  Bagot  was  paraplegic,  the  result  of  an  injury  to  the 
fipine.  From  this  bo  fairly  recovered,  but  in  1872  he  began  to 
manifest  symptoms  of  posterior  sclerosis,  which  were  fitronsly 
tnarked  a  year  later,  and  from  which  he  died  in  1877.  aged  52. 
Jn  Aa^st,  1H72,  he  married  a  lady  who  was  in  the  seventh  month 
■of  pregnancy,  and  the  son  and  heir  was  born  two  months  after 
,JDarriage,  At  the  time  when  this  son  was  presumably  pro- 
created (Februarj',  1875)  Bagot  was  three  years  advanced  in 
Ijiosterior  sclerosis,  and  since  he  subsequently  conceived  the  idea 
(hat  the  child  was  not  his,  it  was  sought  to  prove  that  the 
>aterior  sclerosis  from  which  he  sufl"ered  wonld,  among  other 
tfaiugfl,  give  support  to  such  a  supposition.  Only  one.  among 
)  dozen  medical  witnesses  examined,  was  of  opinion  that 
^""Bagot'e  condition  was  compatible  with  full  virile  power,  all  the 
others  iiBserted,  more  or  less  positively,  that  impotence  was  an 
oidiDAr;  concomitant  of  advanced  locomotor  ataxy. 

There  seems  reason  to  suppose  that  sexual  irritability  with 
inordinate  desire  is  occasionally  a  premonitory  symptom  of 
Dsterior  eclerosis,  and  it  has  been  disputed  whether  the  e 
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exercise  of  the  sexual  function  is  to  be  regarded  as 
of  the  posterior  sclerosis  or  merely  a  symptom  of  its  commence- 
ment. It  is  well  established,  however,  that  when  the  disease  is 
fairly  ftdvanced  the  sexual  power  is  either  lost  or  lessened.  Tbis 
is  the  experience  of  Dnchcimc,  Trousseau,  and  nearly  all  English 
writers.  It  is  certainly  the  oKperience  of  the  editor  of  this 
book,  an  experience  which  is  quite  in  harmony  with  theoretical 
considerations. 

With  regard  to  the  trophic  changes  {herpes  zoster,  h\ 
arthropathies,  &c.>  which  occasionally  compUcate 
sclerosis,  it  seems  to  the  writer  probable  that  their  explanation 
will  be  found  in  derangement  of  the  vascular  reflex  arc  upon  the 
integrity  of  which  nutrition  changes  very  largely  depend.  Irri- 
tation of  a  sensory  nerve  causes  first  a  conti'action  and  then  a 
dilatation  of  the  vessels  in  the  area  of  that  nerre.  This  is  & 
reflex  phenomenon,  and  one  point  of  refiection  is  probably  the 
ganglion  on  the  posterior  nerve  roots  in  which  sensory  and 
sympathetic  branches  are  brought  into  close  connection. 

Charcot's  explanation  of  his  so-called  "  arthropathies,"  that 
they  are  due  to  destruction  of  the  motor  cells  of  the  front  horn, 
inadmissible,  because  in  anterior  poHomyelitis,  where  an  extensil 
destruction  of  these  cells  occurs,  arthropathies  are  not  found. 

The  connection  of  posterior  sclerosis  with  sj'philis  has  lately 
occupied  the  attention  of  many  observers.  According  to  Buzzard 
IDisease  of  Nenoue  System,  p.  210)  there  was  a  history  of 
syphilis  in  45  cases  out  of  100  seen  by  himself,  and  the  statistics 
of  Fournier,  Erb,  and  Buzzard  taken  together  show  that  there 
was  a  history  of  syiibilis  in  76  out  of  127  cases,  or  59-8  per  Aent 

It  is  not  always  ejisy  to  be  sure  that  a  "  history  of  syphilis 
is  really  so,  especially  after  a  lapse  of  some  time. 

It  must  be  remembered  that  those  who  have  had 
troubles  have  not  seldom  been  "free  livers"  in  many  o1 
respects,  free  druikers  perhaps,  and  given  to  sexual  excess  or 
citing  dissipation  which  has  taxed  the  powers  of  the  nerv( 
system. 

Posterior  sclerosis  is  rare  in  women,  and  it  does  not  oconr  nw 
frequently  among  syphilitic  prostitutes  than  among  other  dasi 
of  women. 

Mercury  and  iodide  of  potassium  have  no  curative  effect  uj 
posterior  sclerosis. 
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The  above  considerations  cannot  but  make  one  hesitate  before 
rarolling  posterior  sclerosis  among  the  syphilitic  diseases  of  the 
Dervoas  sjstem.  Before  statistics  can  be  of  anj-  use  in  deter- 
bg  the  relationship  between  the  constitutional  and  tbe  local 
malady  it  would  be  necessary  to  know  the  percentage  of  adult 
ales  (especially  among  the  class  from  which  our  hospitals  draw 
iheir  patients)  whose  personal  experience  includes  a  "  history  of 
^hilis  "  real  or  fancied. 

Although  Duebenne's  description  of  locomotor  ataxy  must  be 
tegardedas  really  and  truly  "original  "as  far  as  he  n-as  concerned, 
ihere  ia  no  doubt  whatever  that  the  disease  had  been  described 
l)j  Romberg  with  a  completeness  which  leaves  little  to  be  desired. 
"be  cases  from  which  Romberg's  description  was  written  were,  for 
ie  most  part,  in  an  advanced  stage  of  the  disease,  and  hence  ho 
as  included  among  the  symptoms  loss  of  motor  power,  gh'd- 
Sug  pains,  wasting  of  the  muscles,  and  loss  of  control  over  the 
wadder,  symptoms  which  wo  now  accept  as  indicating  that  the 
degenerative  change  is  no  longer  limited  to  the  posterior  columns. 
lOn  the  other  hand,  Romberg  includes  in  bis  description  the 
^uracteristic  sensory  troubles,  the  necessity  of  guiding  tbe 
Movements  by  tha  eye,  the  characteristic  gait,  tho  staggering, 
BBpecially  in  turning  round  or  in  tho  dark,  the  squint,  tbe  con- 
dition of  tbe  pupil,  the  dimness  of  sight  going  on  to  blindness, 
&e  shooting  pains  in  the  limbs,  the  pains  in  the  belly,  and  the 
,1wxnal  impotence.  Romberg,  ^mting  in  1851,  stales  that  he  bad 
directed  attention  to  the  disease  ten  years  previously.  In  his 
description  of  the  morbid  anatomy  as  seen  by  the  naked  eye, 
Bomberg  also  points  out  that  it  is  common  to  find  the  posterior 
^Xerve  roots  and  posterior  columns  of  the  cord  shrunken  and 
lardened,  while  the  anterior  nerve  roots  and  anterior  columns  of 
e  cord  retain  their  normal  appearance.  The  claims  of  Rom- 
ierg  to  be  considered  as  at  least  an  earlier  describer  of  the 
e  than  Ducheune  are  thus  incontestable.  It  was  Romberg's 
iafortune,  however,  to  describe  the  disease  under  a  name  (tabes 
wasting  of  the  buck)  which  conveys  no  accurate  idea 
I  the  mind  of  the  physician  or  pathologist,  while  the  name 
pbich  Duchenne  invented,  so  admirably  suggestive  of  the  leading 
mptom,  was  well  calculated  to  bring  the  disease  home  to  the 
iods  of  the  great  mass  of  the  profession. 


CHAPTER  n. 


PBOGRESSn-E    MUSCULAR   ATROPHY    IN   THE   ADULT   ASD    INFANT.' 

[DcchGiiDe  clainiB  th»t  Iho  detcriptioa  ef  this  distuse  published  b;  Ann  ii 
founded  upon  faaU  callecwd  by  hiioaeU  uid  camniuiiicst«d  to  Am 
Diicbeiue'a  firat  memoir  ou  tbu  subject  wsb  published  in  1I<5S,  and  in  1861  bs 
wToCean  entirely  new  ileccripvioo  founded  oa  lli'J  caaes.  The  dcKription  wUch 
foUoira  (writt«D  in  1870)  in  founded  on  "  >  great  number  of  cases."] 

Symptoms  of  Muscolak  Atrophy  in  the  Adult. — The  first 
Bymptom  complained  of  by  patients  smitten  with  progressive 
miiacuhir  atrophy  is  nlways  a  difSculty,  a  weakness,  or  an 
impoBSibiJity  iu  executing  movementa,  and  which  they  nevej 
i'ail  to  attribute  to  a  muscular  paralysis.  Tliis  also  is  i 
first  idea  of  the  physician,  NevorthcleBS  if  the  state  of  ) 
muscle  producing  the  imperfect  movement  be  attentively  i 
amined,  it  is  seen  to  be  wasted  almost  in  direct  proport' 
to  its  iveiikneas.  It  is  not  posallile  to  prove  the  existence  t 
this  atrophy  by  the  eye  when  the  muscle  ia  situated  in  onj 
of  the  deep  layers.  For  example,  an  atrophy  of  the  deltoid  j 
easily  seen,  hut  this  is  by  uo  means  the  case  with  the  serrBta 
mngnus,  which  lies  deeply.  Abundance  of  subcutaneous  fatig 
tissue  also  masks  the  atrophy.  I  will  make  it  evident  i 
due  course  that  "electro-muscular  exploration"  ia  alone  aU 
in  these  cases  to  demonstrate  the  existence  of  musco] 
atrophy. 

This  loss  of  power  keeps  pace  with  the  diminution  of  mcBCul 
fibres.  It  is  in  the  last  stage,  when  the  fibres  ore  changed  i 
texture,  and  have  given  place  to  a  granular  or  fntty-grannl 
tissue,  and  perhaps  at  the  time  when  the  nuclei  of  t 
colemma  are  proliferating,  that  voluntary  contraction  complete 
disappears  in  the  damaged  muscle.  (I  shall  return  in  due  t 
to  the  discussion  of  tliis  question.)  Such  is  the  clinical  1 
which,  with  some  rare  exceptions,  recurs  constantly  in  the  c 
which  I  have  collected,  and  which  I  have  demonstrated  a  himdn 
•  From  J.'ElMritalioTi  LocalUre,  3rd  edition,  pp.  4»0 — 9C3. 
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in    hospiLals    anil    iii    my    "  polyclinic "   Ly   analysing 
!  Tolu&buy  moyi'meDts,  and  by  "  electro-mascular  ei^plora* 


)Bsil>ility  that  mnseular  atrophy 
1  tlio  cases  reported  by  nulbora 


I  I  Mil  bonod  to  ailmit  the  p 
l»y  have  Lcbavcd  differently  i 

a  bare  slndied  this  iliacasu. 
\  Cliuival  obstirvution  sliows  then  perfectly  that  ibo  foeblenesa 
r  lofiH  of  cootriictiliLy  in  a  muBcle  stricken  with  thia  condition 
I  ctuefly  the  conafqimtu-c  of  the  wasting  of  tlie  rauscle,  or  of  its 
lagn  iu  texture,  and  not  tbo  result  of  poralysiai  i.e.,  of  a  failure 
I  the  motor  nerve-action. 

I  Can  it  be  Kaid  that  the  mnscle  thus  affected  in  its  nutrition 
wmiK  all  the  ]>ower  of  contractility  which  it  could  possess  in 
■b  Dormal  state  with  the  saint'  amount  of  fibres  ?  I  would  not 
pty  thiit.  i  couUl,  on  the  contrary,  hardly  comprehend  that  such 
I  |ieripb«ral  disease-state  could  Icavo  tho  muscular  force  quite 
1  liBTe  often  indt;i^  seen  ml]'^clo3  possessing  a  fair 
KiQiit  of  force  afUir  having  lost  a  third  of  their  volume  ;  bat  I 
tnolb  think  that  this  force  was  quite  normal,  and  iudeed  1  have 
I  found  with  my  Btruugth  ^auge  that  it  was  notably 
\f  Kti  not  in  proportion  to  tho  size  of  the  miisch-.  This 
I  was  always  the  result  of  the  local  disease,  and  the 
t  contracted  until  thii  lust  of  its  fibres  was,  8o  to  say, 
i  with  ilcath,  wliich  I  think  may  happen  either  at  ti 
of  proliferation  of  tbo  nuclei  of  the  sarcolemma, 
r  wben  thfiir  tissue  U  destroyed. 

I  It  must  bo  bonio  in  mind  that  there  sro  muscles  (the 
|Kpbr»|^  and  the  intercostals  for  example)  which  cease  to  be 
'  I  to  prrfomi  their  functions  as  soon  as  they  have  lost  a 
.  atooDUt  (if  power.  Undor  such  circumstances  thcso 
KMm  to  be  completely  wasted  and  degenerated, 
M>og)i  the  texture  of  some  of  their  fibres  is  still  intact,  and 
ie5  itiU  retain  their  contractility ;  but  they  are  not  able  to 
ililTMl  under  tho  iufiueuce  of  the  voluntary  or  olectric 
Doliui,  bt-ratmo  the  levers  which  they  have  to  movo  offer  too 
a  resistance.  It  is  possible  to  prove  Uie  contractility 
r  other  musd^^  aa  long  as  they  preserve  a  few  sound  fibres, 
%-9;  the  niusclos  of  tlio  fingers,  bucause  their  levers  only  offer 
|)c  tnflinp  resistance  of  their  own  weight.  I  have  proved  with 
ga  tiatt  tltair  ponr  ww  ^sn  only  squai  to 
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one  or  two  kiIognuiime&.  These  considentioiiB  eiphin  why,  in 
a  tolerably  recent  ease,  to  which  I  shall  relier  hereafter,  the 
diaphragm  when  a  certain  degree  of  atrophy  or  proliferation  of 
the  nuclei  of  the  sarcolenuna  had  been  readied  was  not  aUe  to 
oontraet,  or  in  other  words,  appeared  paralysed,  while  the  muscles 
of  the  upper  limbs,  more  atrophied  than  it,  conld  moTe  their  leren 
and  stretch  their  tendons.  I  shall  haTe  occasion  to  aj^ly  these 
ideas  to  certain  clinical  facts. 

The  moscles  whose  nutrition  is  threatened,  or  aetuaUy  dam* 
aged,  are  often  jerked  by  little  fibrillaiy  or  partial  contractions. 
When  this  takes  place  the  skin  is  seen  to  be  raised  and  depressed 
as  if  by  the  tightenin<?  and  loosening  of  delicate  cords  acting  in 
the  direction  of  the  muscles.  These  contractions  are  of  short 
duration,  but  they  succeed  each  other  with  tolerable  rapidity  (at 
intervals  of  from  one  to  four  seconds),  and  occur  in  many  points 
of  the  surface  of  the  muscle.  At  other  times  the  muscles  are 
a^tated  with  little  wormlike  moTements.  In  some  patients 
these  contractions  are  almost  continuous,  and  occupy  a  whole 
limb  or  a  |:p-eat  part  of  the  surface  of  the  body,  while  in  others 
great  attention  is  necessary  to  prove  their  enstence,  owing  to 
their  rarity  and  weakness,  and  often  they  need  to  be  provoked 
by  voluntary  or  electric  stimulation,  or  by  compressing  or  pinch- 
ing the  muscles.  After  such  stimulation  the  reflex  fibrillaiy 
contractions  are  stronger  and  more  numerous.  Partial  or  fas- 
cicular  spasmodic  contractions  sometimes  cause  little  movements 
of  the  limbs,  especially  of  the  fingers  or  thumb.  Like  the  fore- 
going they  are  very  short  and  intermittent,  but  more  rare.  These 
fibrillary  and  partial  muscular  contractions  are  noticed  by  the 
patients,  who  compare  the  former  to  a  slight  shiver,  and  the  latter 
to  very  weak  and  limited  shocks. 

Too  much  importance  should  not  be  attached  to  these  litUe 
spasms,  nor  are  they  inseparable  from  progressive  muscular 
atrophy,  as  many  have  said.  In  point  of  fact  they  are  not 
always  present,  and  in  at  least  a  ffth  of  the  cases  which  I  hsTe 
observed  I  could  not  ascertain  their  existence.  I  have  even 
seen  patients  come  to  the  end  of  their  troubles  without  having 
once  experienced  this  symptom.  On  the  other  hand,  fibrillary 
contractions  show  themselves  in  many  other  muscular  affections; 
sometimes  they  constitute  the  only  sign  of  disorder.  I  was  con- 
sulted by  a  provincial  confrere  in  whom  for  four  years  these 
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B  had  been  saon  in  all  parta  of  bis  body  ^^-ithout  any 
tnt  eDsociatioD  or  loaa  of  muscnlar  force.    This  sign,  token 
by  itself,  has  not  then  a  very  great  iliagnostic  valne. 

FaU  of  temperature  in  the  affected  Umh  is  n  constant  ^Tnptom 
of  prugroMrive  mnscnlar  atropby,  but  I  havo  never  seen  it 
presoDt  in  a  marked  degree  nntil  the  patient  has  reached  n 
'  utvanced  stage.  The  patients  experience,  at  first,  in  the 
nophiud  limb  a  sense  of  cblll,  and  are  very  seneitiye  to  cold, 
^d  Uter  on  the  fall  of  temperature  is  appreciable  to  the  tonch. 
Tbcn  also  the  capillary  ctrrnlation  becomes  less  active,  the 
i  of  the  skin  arc  smallpr,  and  the  skin  easily  gets  btuo  vitti 
B  «old. 

EUctni-mtttrular  cmttructilitii  is  normal  in  progressive  mns- 
boImt  atrophy.  This  (act  is  established  beyond  donbt  by  long 
OxperiencQ.  Nevertheless  at  an  advanced  stage  of  the  musciilat 
•trophy  one  mnst  take  care  not  to  bo  deceived  by  appearances. 
Thas  JonulisatioD  of  a  very  wasted  muscle  in  the  last  stage  of 
ktropby  causes  no  movement,  or  only  a  feeble  one,  of  the  limb 
or  p«rt  of  the  limb  to  which  it  belongs,  especially  when  the 
healthy  antngonising  mascles  oppose  a  tonic  resistance  to  its 
MtioD.  We  must  not  conclude  that  the  contractility  of  snch  a 
noKlo  is  weakenetl,  the  trm>  meaning  of  such  a  fnct  being 
menly  that  the  fibres  are  insufficient  for  performing  the  normal 
work  of  thti  muscle.  In  such  a  case  we  must  take  into  account 
not  the  movement  of  the  limb,  but  only  the  manner  in  which  the 
moaeolar  fibres  contract  while  they  are  kept  shorteDcd  ;  then 
w«  Mti  jirovi!  tlutt  their  contmctiiiiy  is  normal.  We  shall  see 
farther  on  that  when  a  mnsrio  is  partly  changed  in  tentnrc, 
those  Gtsciculi  which  are  still  eonnd  may  be  surronndcd  by  fat  or 
1h  iliridoi]  transversely  by  one  or  more  degenerated  sections. 
Tbeao  eonud  fasciculi  still  bavii  their  normal  electric  contractility, 
fli  U  is  conceivable  bow  in  such  conditions  there  may  be  a  diffi- 
ll^  in  xwtng  their  contractions  through  the  skin,  and  wo  must 
iclnde  that  Uieir  irritability  is  weakened.  Certain 
ft  diaphragm  for  instance,  cannot  manifest  this  electric 
f  when  they  liave  reaohed  a  certain  stage  of  atrophy 
f  the  great  rtsistiinee  of  the  hirer  which  they  have  to 
'beie  is  also  another  kind  of  error  against  which  I  must 
1  the  ob«en'i;r.  ^Vhen  the  contraction  of  a  muscle  whoso 
I  tn  atrofdiicd  and  fatty  is  provoked,  the  lesoltiug 
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moTement  is  so  bmsqne  and  energetic  that  at  first  we  might 
consider  the  electro-moscnlar  contractility  to  be  aboTe  normal, 
whereas  the  excess  of  moTement  is  only  dae  to  the  absence  of 
tonic  resistance  on  the  part  of  the  antagonists.  We  mast  take 
care  in  such  cases  not  to  conclude  that  the  electro-mnscolar 
contractility  is  increased. 

The  importance  of  testing  the  muscles  by  faradisation  must 
be  clear  to  all.  At  the  outset  of  my  researches,  the  kind 
of  *'  living  autopsy"  made  daily  in  the  wards  of  the  Charity, 
in  patients  with  muscular  troubles,  of  necessity  revealed  the 
existence  of  progressive  muscular  atrophy  even  before  the  post- 
mortem examination  and  the  microscope  could  show  us  the 
change  of  texture  in  these  cases  (a  proliferation  of  the  nuclei  of 
the  sarcolemma,  and  a  waxy,  glazy,  fatty,  or  granulo-fatty  de- 
generation). 

The  matter  was  demonstrated  to  me  in  this  way.  I  found,  in 
a  certain  case,  a  deltoid  muscle  in  the  last  stage  of  atrophy, 
which,  though  reduced  to  an  extreme  thinness,  responded 
perfectly  at  every  point  of  its  surface  to  electric  stimulation, 
and  caused  slight  movements  of  the  upper  limb.  The  will 
caused  similar  movements.  Later,  however,  the  contractility 
disappeared  gradually,  until  at  length  electric  stimulation  only 
provoked  the  movement  of  a  few  fasciculi  here  and  there.  I 
attributed  to  a  purely  dynamic  condition  this  preservation  or 
disappearance  of  contractility  in  different  parts  of  the  same 
muscle.  I  felt  (and  told  it  to  those  who  were  watching  my 
experiments)  that  where  the  contractility  was  lost  the  fibre 
had  become  altered  or  destroyed,  because  I  had  observed  in  all 
other  wasting  muscular  affections  (lead  palsy,  and  paralysis  from 
nerve-injury)  that  the  loss  of  electro-muscular  contractility 
affected  the  whole  mass  of  the  stricken  muscle.  Further,  it  was 
no  surprise  to  me  when  later  the  first  autopsy  made  at  the 
Cbarite  by  Cruveilhier  showed  us  that  in  all  those  wasted  spots 
which  bad  lost  their  contractility  the  muscular  fibre  was  pro- 
foundly changed.  I  merely  learnt  then  from  the  microscopical 
examination  that  the  transverse  markings  and  the  longitudinal 
strisB  had  more  or  less  disappeared,  and  had  been  replaced  by 
granular  matter  and  fat  vesicles.  And,  indeed,  without  this 
electro-muscular  exploration  how  would  one  distinguish  progres- 
sive muscular  atrophy  from  those  atrophic  muscular  conditiona 
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kitli  prvB^rvatiou  of  muscular  L-ontritctiiity  wlitub  are  tmattendcd 

'  cluiDgc  of  tisiue?     Tbns  localiecd  faradisation   applied  to 

bi»cal«J  phjBiology  and  pathology  showed  mo  how  frequent  was 

ressire   nmscuiur   atrophy.     Patients    snffering    from    Uiis 

»M  BUTud  nil-,  H»  is  well  known,  for  my  electrical  experiments 

B  maacica  in  iny  studies  on  the  functions  of  the  muscles  of  the 

id,  sliouldL-r,  foot,  &e. 
I  All  Nulhon;  who  have  written  on  progressive  muscular  atrophy 
tare  soid  that  Bcnsibility  has  always  been  normal  in  this  con- 
btioo.     Their  experience  was  too  limited  to  formulate  bo  peueral 
1  propositiun.     Nor  is  it  correct,  for  I  have  ascertained  iu  a 
]  third  of  tbe  cases  that  the  electro-mnecular  sensibihty,  as 
seataneons  sensibility,  was  more  or  leas  weakened.    The 
iiisation  is  sometimes  so  grtial  that  the  patieuts  do  not 
6  strongest  faradisation  nor  the  application  of  fire. 
B  some  who  have  bL-uu  badly  bnnit  on  their  aumslhetio 
I,  without  being  conscious  of  it  at  the  time.     This  aniesthesia 
I  noticed  usually  in  tbo  upper  limb,  and  diminishes  from  the 
lOd  to  the  BbouMtT.     Sometimes  indeed  it  is  irreyiUar  in  its 
in,  And  is  not  always  proportional  to  tho  atrophy.     Thus 
I  luva  sc«n  it  limited  to  a  part  of  the  trunk  or  to  the  shoulder ; 
I  other  limes  it  was  absolute  in  the  right  upper  limb,  and  feebly 
loped  in  tbo  opposite  limb,  which,  moreover,  was  much  tbe 
B  atropbieil  of  tbe  two. 
This  muscular   and  cutaueons   aniesthesia  only  ufTects  as  a 
I  those  patients  who  have  suffered  pains  which  have  been 
pttributed  to  a  rheumatic  iuflueme.     We  shall  see  later  that  it  is 
\  a  complication,  or  at  most  an  cxteusiuu  of  the  anatomical 
iOtnl  lenion  (to  the  posterior  horns  of  the  cord). 
I  TUB   SixrATio!)   ASD   PnoonKsa   of   Muscular  Atrofht. — 
mwneenient   in    the   upper   limbg. — .\s   a   rule,   before   be- 
in  Inc    general,    progressive    muscular    atrophy    attacks    the 
npprr  limb,  aud  destroys  its  mnscles  in  an  irregular  fashion. 
It   b«t(iDS   in  such  cases  by  attacking  one   after  another  the 
him«cl€9  of  the  thenar  eminence,  spreading  Irom  tbo  superficial 
i  the  deep  layer.     As  soon  as  the  abductor  pollicia  is  wasted, 
I  ibaence  is  marked  by  a  depression,  and  by  tbe  attitude, 
triog   n;p»we,   wf  ibe   first  luetaeorjml   bone,   which  lies   too 
fai   thu   second.     (See  Gg.  6.)     When  tbe  deep  mnscles 
k.Affietwl  tbe  thenar  eminence  gels  quite  flat,  and  the  ^st 
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lited  ior  many  yearn,  as  was  tLc  case  with  the  patient  wliose 
LDtl  is  represented  in  figs.  7  aud  8. 

I  have  alwnyR  been  careful  to  examine  the  state  of  the  muscles 

r  all  partH  of  tlie  Iiody,  and  have   ascertained  that  generally 

I  atrophy  vras  limited  in  the  first  instance  to  the  hand  and 

ream).     But  this  limit  once  passed  the  muscles  of  the  arm 

ml  trank  waste  irref^ilurly  and  partially. 

The  flexora  of  iho  elbow  and  the   deltoid  are   the   Grst   to 

ropliy,   sometimes    the 

nnd   sometimes   the 

'  taking  precedence. 

fho      triceps      est«^nsor 

nbiti  is  the  last  of  the 

Mies  of  the  upper  limb 

abccomcuffeirted.   Oucc, 

lllde«l,   I   have   seen    it 

mpletcly        destroyed, 

lirfailv    the    rest    of    the 

B  of  tho  shoulder- 

nte  but  little  af- 

U 

Whenever  all  the  mns- 

4  of  the  arm  buvu  been 

ktropbicd,  I  liavo  found  a 

r  less  nnmhoT  of 

be  mtuulcs  of  the  trniik 

tbo   same    condition. 

'  patients  are   nearly 

Dmyi    ID    ignorance    of 

time     when     these 

Ics  began  to  waste, 

,  not  Uiing  mui'h  "''*  "" 

1  in  their  movomonta,  their  attention  was  not  forcibly 

I  to  them,  unless  tho  scrriitus  magnns,  one  of  the  most 

y  muscles  for  the  movement  of  the  upper  lllub,  has  been 

Kt««l  early,  as  was  tho  cuse  in  the  patient  represented  in  fig.  9. 

I  Tb«  following  is  the  order  in  which  tho  trunk  muscles  usually 

First,  tho  lower  half  of  tlie  trnpcjius  disappears,  and 

B  tlto  Vfnnat  border  of  the  B«:apula  is  farther  remorod  from 
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iho  median  lino  than  on  the  sonnd  sido.  The  clavicnlar  portion 
of  this  miiRcle  is  generally  the  vltimum  moricns  of  all  the 
niusolos  of  the  trunk  and  neck.  Next  in  succession  atrophy 
attacks  the  pectorales,  the  latissimi  dorsi,  the  rhomboidei,  the 
levrttores  anguli  scapulie,  the  flexors  and  extensors  of  the  head, 
tho  erootores  spina?  (Ics  sacro-sjnnaHx)^  and  the  muscles  of  the 
abdomen.  At  this  time  I  have  usually  seen  the  muscles  of 
hroathinj^  and  swallo^nng  become  affected.  The  atrophy  equally 
invades  tho  lower  limbs,  but  only  when  the  muscles  of  the  upper 
limbs  and  trunk  are  in  <;reat  part  destroyed.  It  is  most  marked 
in  tho  tloxors  of  tho  ankle  and  hip.  The  other  muscles  of  the 
lowor  limbs  may  beoomo  atrophied  in  the  long  run. 

I  have  not  soon  atrophy  attaok  both  sides  at  once,  but  when 
ono  nnisolo  or  group  of  muscles  is  affected  the  corresponding 
uuisolos  aro  usually  attaokod  a:  no  distant  time,  and  before 
tho  disonso  spreads  lo  othor  regions.  Thus  I  have  seen  a  certain 
mnuivr  of  oasos  in  which  tlio  same  muscles  were  successively 
:i;;a»\od  i!i  t!:o  two  iimids.  Tho  same  has  also  occurred  with 
;ho  /iol:v^i»;s  ar.a  iV.o  sorni:i  r^n jHii.  Such  is  the  usual  mode  of 
do\olo}^ir.ov.:  of  prv\cri  s>;vo  :u;:sc;;Iivr  :i trophy, 

I:  iv.v.s:  Iv  ivrr.o  :r.  ir*:::.;.  h^wevtr.  tha:  the  coarse  of 
do\<'lorn:or.:  r.:av  lo  v::::Vrcu:.  C*i  :L:s  liie  foUowini;  is  an 
♦•\;*.r.".plo. 

1  \: ,< .•  \ . ,  « .—  - 1  :\  :\  Y :".:  ■ -: :::  :r.  ::i  F»  atj -:  Ic  ra .  a : .  32,  whom  I 
Sroa:<\5  -r.  Ov>usv: /«.:;.•::  ^^i:'.:  lV::V>>;r  Tr:~sscSi:.  arJ  in  whom 
:!'.o   ;i:T\^r**.\    K\%-i:*.:o  c<:ur&l  :::  '.■•vj    vt.irs.  tii-:    muscles  were 

•  •  .•  •      ••  •  •  «»■••  •  .•  «Ya^  3 

wvr^^  :;:>.  j;'.:^;c.\tV,.  :.:uv. :/.;  r.t\:r5  .*:  :::i  ,.::  in^..  :  next  the  left 
hii:^M^,^s  .^::c«cn<\u  av.»;  :!::>  v-iis  :;'.".:"  i-.;:vA:r:Tlvci  the  flexors 

«  mm 

ifce  5Mr».n*i\>  *5Vv;<v.  ;'.:o  V^vv<.  ,M;...;>,  r-I  r.:-5jlcs  of  the 
Uuttk*  iuvx»  *::.;  ::^,v.  N^  "..;v.  *  :r>:  s.^- Lin  :lv  diipLragm, 
Kmhs««\  *::xl  iuu>c',.>  k-:"  >--!:'.'.."^v.  .:     .-.   >;  >::..-->  ar*«ried  as 

tVwci^vX\\  ^.-t.    ...         ."  ■■        *.    •  '  .-= — Zlcfczlir  atrophv 

I ^k^swt  «>aki«.'<!^  ci  :•*  *.,.i,v.v..:  .--   :v.:!!s...>  ;:  :ii  trzri  in  the 
M  iilit«Mis\\   Oixv  *  vtifc  ■.:  :v*-:'v  .v.  :,..  sr.-. ;;r;<  srius,  which 
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ifc  flst  bnsketa  filled  with  chickens  oa  his  head  instead  of 
iek  aa  formorlj.  .  .  , 

itii^nt  Ruued  Bonnard  tho  atrophy  attacked  nearly  al] 
irScial  masclea  of  the  trunk  before  reaching  the  upper 
'  limbw.     (See  figs.  9  «hJ  10.)  .  .  . 

Is  lH5ii  I  saw  a  labourer  (Tliaie,  let.  46,  who  had  sufierod 
for  two  Ti'ars),  in  whom  the  atrophy  had  taken  the  same  course, 
and  had  dirsLroyed  the  same  luasclus  of  the  trunk  uud  upper 
limbe.  .  .  . 

In  another  patient — an  athlete — the  pectoral  niusfles,  the 
ktiiwinii  iorsi,  and  the  ri«ht 
aerratna  mognus  were  aloue 
ftttAckcd.  The  thinness  of 
the  Irtmk  was  in  striking 
coutraat  with  the  high  nius- 
colar  (lovalnpmeut  of  the 
npp«r  limbs,  which  were 
alill  intftct. 

CoMn  \nii.  5,  C>,  7. — I  saw 

simiiltiuicQnEly  ihrcu  women 

who  had    loet    the    eerrati 

si,  th4i  tmpexti,  and  tho 

tnboidei    on    each     side 

bkTing  carried  lieai,'!,' 

I  00  tho  anil   fur   a 

me.      Two  of  these 

1,  who  had  been  numes 

r  mmy  jears,  had  carried 


I  tbei 


for 


I  fUjs  wht-n  they  were 
iue  of  tbom 
t  the  was 

B  TillAgu  schoolmaster  nacd  to  punish  her  by 
d  in  sabots  and  hold  »  heav^'  stone  in  each  hand 
e  thu  tanati  were  extended.  This  barbarous  punishment  was 
iniKd  dnriiig  many  hours  every  day  for  nearly  a  year.  At  the 
s  time  hfir  shoulders  bc-;an  lo  project  and  the  curva- 
L  daring  standing,  miidc  its  appearance.  [See  fig. 
I  going  from  the  trunk  to  the  scapula  were 
yof  her  ritdoman  ima  the  aaxt 
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to  go,  for  slie  said  that  her  back  waa  bent  backivarda  aflcr  the 
deformity  of  the  ehouldera.  I  diagnoBed  the  par«Iysia  of  the 
abdomiDnl  muscles  by  electrical 
exploration  and  by  the  move- 
ments which  I  made  her  execat«. 
Ill  fact  these  muscles  did  not 
contract  under  the  influence  of 
electric  excitation,  and  when  she 
lay  on  her  back  she  could  not 
/  y  t;-^  ."V  '\  raise  herself,-  although  when 
m^Jt~"'^  ^^jV'Sfl  bcntforward  she  could  straighten 
/y^E -  :  ^i^ -^  ^ti  herself  forcibly,  and  one  could 
'     '  "  then    feel    the    spinal    muscles 

swelling  and  contracting  forcibly. 
The  disease  became  general  in 
Ibo  unhappy  woman.  She  had 
besides  lost  in  infancy  the  orbi- 
cularis oris  and  some  other 
muscles  of  the  face.  Her  lower 
limbs  were  beginning  to  suffer. 
There  was  in  this  patient  a  j)oca- 
liarity  seen  only  iu  this  disease, 
Tiz.,  the  presence  of  muscles 
perfectly  intact  alongside  others 
which  were  as  perfectly  ivasted. 
In  particular  the  pectoralea  and 
muscles  of  the  upper  limbs 
were  strikingly  developed.  This 
patient  had  never  suffered  the 
least  pain,  and  there  was  a 
complete  absence  of  fibrillary 
contraction. 

In  the  patient  represented  in 

fig.  11  most  of  the  trunk  muscles 

me    destroyed   (pectorales,    tra- 

\'<'!X\,  rhomboidei,  latissimi  dorsii 

''~^^^_  ~^-  -  "_    -  -  ■       surrati  magui,  flexors  of  the  lip, 

f's-  II-  and  other  muscles  of  the  lower 

limbs),  but  in  the  upper  limbs  this  patient  has  only  lost  tLe 

long  supinators  which  give  a  peculiar  (fusiform)  shape  to  tb« 
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forearm.  The  flexors  of  the  elbow  are  now  only  liogiuuing  to 
atrophy.  Lastly,  I  have  only  seen  progressive  muscular  atrophy 
begin  in  the  lower  limbB  {attacking  the  flexors  of  the  ankle) 
twice  out  of  159  cases. 

Changes  of  Form  and  ArriTrPE — Locomotor  Trocbles. — 
....  The  local  signs  of  atrophy  of  iudividcal  muscles,  putting 
&«de  the  evidence  obtainable  by  electro-mnscular  exploration, 

B 

1.  Superficial    deformitiea,  i.e.,  irregular  depressions    corre- 
londing  to  the  wasted  muscles. 

i.  Alterations  in  the  attitude  of  limbs  during  repose,  caused 

the  loss  of  muscular  eqailibrium. 

3.  Anomahes  daring  Toluntarj'  movement  by  the  failure  of  a 

oscle  either  to  produce  its  own  movement  or  to  co-operate 

ioally  with  others, 

'e  will  consider  these  aigna  in  detail. 

Superficial  deformities.  ...  A  muacle  may  bo  wasted  along- 

ide  of  others  which  are  perfectly  iutact  notwithstanding  a  com- 

■nmnity  of  nervons  supply.     Normal  muscular  projections  become 

depressions,  which  contrast  strongly  with  the  development  of  the 

aeighbonring  paiis.     fTiiis  peculiarity  may  be  said  to  be  the 

facies  "  of  this  disease,  and  it  is  well  shown  in  the  numerous 

ires  I  have  inserted  in  the  text.]     The  atrophy  of  a  great 

mber  of  muscles  is  sometimes  masked  by  obesity,  as  was  the 

patient,  whose  atrophied  pectoralcs  were  concealed 

by  a  thick  layer  of  fat.     At  an  advanced  stage  the  aspect  of  the 

disease  is  no  longer  the  same.     Abnormal  depressions  no  longer 

BtaJid  in  contrast  vi-ith  reliefs  and  bosses;  the  muscular  layer  has 

all  ranished,  eBi>ccialIj  on  the  trunk  and  upper  limbs,  and  the 

skin  seems  literally  to  bo  fastened  on  the  bones.     The  patients 

bare  then  a  peculiar  appearance,  which  could  not  be  confounded 

with  the  wasting  of  other  diseases. 

....  In  these  cases  the  well-nourished  face  contrasts  with 
the  wasted  body,  whereas  in  ordiniiiy  wasting  diseases  the  thin 
furrowed  face  is  in  harmony  with  tho  thin  body  and  limbs. 
In  mere  emaciation  one  may  iind  the  remains  of  muscular 
reliefs,  hut  iu  advanced  muscular  atrophy  thoy  have  all  dis- 
appeared. 

Faulty  atlitudes  of  the  limbs  during  repose. — The  position  of 
limbs  at  rest  is  due  to  the  tonic  force  of  their  maades.    There 
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iroctly  one  df  »J 


18  no  muscle  whicii  lias  not  its  aatasonist,  and  directly  o 
the  opposing  musules  is  weakened  the  tonic  equilihriam  is 
destroyed,  and  the  limbs  are  drawn  iii  the  direction  of  the 
stronger  Force.  Such  is  the  explanation  of  the  faulty  attitudes 
which  are  Been  in  progressive  muscular  atrophy,  in  the  liand, 
shoulder,  or  trunk.  .  .  . 

Fu7ictioniil  troubles  dumii}  voluntary  action. — These  troubles 
are  of  two  kinds.  They  affect  the  proper  movement  of  the 
muscle  itself,  or  the  resultant  movement  of  co-operative  muscular 
efforts.  .Ml  voluntary  movements  are  made  up  of  the  movement 
of  the  chief  muscle  and  the  co-oporation  of  others  which  help, 
regulate  and  moderate  this  movement.  The  proper  indiii-idual 
actions  of  muscles  arc  not  all  of  the  same  importance  in  volun- 
tary acta.  Some  are  indispensable  to  the  right  use  of  a  limb, 
while  others  are  of  secondarj'  utility.  I  have  seen  patients  who 
had  lost  the  whole  of  theii'  superficial  trunk  muscles  (pectorales, 
latissimi,  trapozii,  rhomhoidei,  muscles  of  secondary  utility),  and 
who  nevertheless  knew  nothing  about  it,  so  httle  were  they 
troubled  in  their  movements.  They  hud  not  sought  any  treat- 
ment until  muscles  absolutely  necessary  for  certain  movements 
had  become  affected.  One  (for  example)  consulted  me  about  a 
difficulty  of  raising  the  arm  (his  deltoid  was  atrophied) ;  another 
about  some  difficulty  in  fiexing  the  elbow  or  using  the  hand ;  bat 
none  of  them  complained  of  the  loss  of  the  trunk  muscles,  wbose 
atrophy  I  ascertained  by  electro -muscular  explorations,  by  faulty 
positions  of  the  shoulders,  or  by  deformities  of  the  trunk.  Thus 
we  should  never  neglect  to  look  at  all  the  muscles  of  the  body 
although  the  patient  may  only  complain  of  partial  wasting  of 
one  limb. 

Failures  of  co-operation  are  not  leas  important  as  signa  of 
partial  wasting.  I  will  content  myaelf  with  one  example. 
Sometimes  while  the  arm  is  being  raised  one  sees  the  scapula 
project  like  a  wing  from  the  thorax.  The  co-operation  of  the 
sorrntus  magnus  is  here  wanting,  and  this  pathological  move- 
ment is  the  evidence  of  it. 

Troubles  of  muscular  co-operation  may  afford  evidence  of  Uie 
wasting  of  a  muscle  which  is  still  apparently  sound.  Thm 
when  the  llexors  of  the  Augers  are  weakened  or  lost  the  patient 
cannot  shut  the  hand  without  extending  the  wrist  forcibly,  or 
when  the  extensor  of  the  fingers  {i.e.,  of  the  near  phalanges)  no 
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,  tb«  patient   is  obliged  to  flex  the  wrist  wlieu   lio 

I  yiaee  thu  new  phuliiDgea  in  tlie  same  pUoe  ns  tlK> 

1  buncs.     When  I  0rst  saw  tLis  I  tliougitl  that  in  llw 

I  the  dexora  anJ  in  the  second  case  the  cxtousors  of 

i  wrilrt  Were  deatro.reJ,  although  thero  was  nothing  of  the 

(See  Phys'whijic  des  Mowfweiil».)     ....  To  compU'te 

!  stutly  o[  this  sabjoct  I  will  allude  to  the  positiou  of  Iho 


cnk  dmiBg  staudiiig  when  Urn  extensors  or  flexors  of  the  Rpine 

B  atropbiad. 

\  Fi^  12  uid  13  represent  two  patients  affected  with  loi-dosis 

kroofcb  moHcuJar  ntrophv.     At  first  sight  they  look  alike,  hut 

j>ji.'iiT3  that  the  curvaturo  ia  caused  by  the  atrophy  of 

T  [in  tilt'  trunk  in  opposite  directions.    It  iu  easy 

differ  essentially  from  euch  other.     By  looking 

i  the  tertebral  column  one  sees  that  an  icottgiuary 
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line  falling  vertically  from  the  first  dorsal  Tertebra  passes,  in 
fig.  12,  well  behind  the  sacmm,  while  in  fig.  18  this  line 
passes  in  front  of  it.  I  have  elsewhere  explained  the  mechanism 
of  the  different  attitudes  of  the  vertebral  column  in  these  two 
kinds  of  lordosis.  {Phyaiologie  des  MouvemenU,  p.  716.)  [The 
lordosis  in  fig.  12  indicates  a  failure  of  the  extensors  of  the 
trunk,  while  the  lordosis  of  fig.  18  is  indicative  of  failure  of  the 
flexors  of  the  trunk  (the  abdominal  muscles).]  According  to 
M.  Bouvier  a  wasting  of  the  extensors  of  the  hip  may  cause  a 
lordosis  like  fig.  18.  I  am  sorry  I  cannot  agree  with  my  learned 
friend,  because  the  extension  of  the  trunk  on  the  thigh  is  no 
longer  possible  when,  owing  to  paralysis  of  the  muscles  producing 
this  movement,  the  pelvis  is  bent  forwards  on  the  thigh. 

Lastly,  the  lordosis  from  wasting  of  the  abdominal  muscles 
offers  some  resemblance  to  that  which  is  caused  by  contraction  of 
the  flexors  of  the  legs,  or  by  congenital  double  dislocation  of  the 
hip-joint;  but  the  proper  signs  of  this  last  named  affection  render 
any  confusion  impossible. 

General  Symptoms. — Progressive  muscular  atrophy  may 
reach  its  last  stage  (that  of  generalisation)  without  occasioning 
any  other  trouble  but  faulty  muscular  nutrition.  It  has  never 
caused  the  least  degree  of  fever  in  any  of  the  cases  I  have  seen. 
Fever  is  a  mere  accident,  or  due  to  the  intercurrent  diseases 
which  carry  off  the  patient. 

Digestion  is  always  good.  Feeding  becomes  difficult  when 
the  muscles  of  chewing  and  swallowing  begin  to  waste.  The 
depressors  of  the  lower  jaw  are  among  the  first  of  the  masticatory 
muscles  to  be  affected.  In  such  a  case  the  depression  of  the 
lower  jaw  is  only  made  with  effort,  and  becomes  more  and  more 
limited,  until  the  depressor  muscles  are  destroyed,  when 
voluntary  separation  of  the  jaws  becomes  impossible,  and 
feeding,  even  with  liquids,  is  very  difficult.  The  patient  then 
carries  bis  lower  jaw  protruded  (doubtless  by  the  help  of  the 
pterygoids),  so  as  to  leave  an  interval  between  the  teeth  of  the 
upper  and  lower  jaw.  It  is  through  this  little  slit,  while  the 
lips  are  forcibly  separated,  that  he  manages  to  introduce  soup  or 
liquid  into  the  mouth.  In  one  patient  this  state  of  things  lasted 
for  more  than  a  year.  At  first  he  could  not  open  his  mouth 
without  effort,  and  at  this  time  I  ascertained  the  existence  of 
considerable  wasting  of  the  depressors  of  the  lower  jaw,  which 
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Kcre  seorccly  strong  enough  to  oTercome  the  tocic  resistance 

Tvpty  ^reat,  an  one   knows)    of  the  elevators.      The  power  of 

Kpuatiog  the  jnwK  then  gradnally  diminislied,  and  some  monthB 

B  his  dcalli,  when  he  wishod  to  open  the  month  he  began  by 

Brotmdin^  the  luwer  juw,  and  then  managed  to  depress  it  for  1 

r  'i  ceiidmetre».     Fiaallj-,  this  power  of  depression  was  lost,  and 

e«a]«i  oulj  manage  to  protrcde  the  jaw.     It  will  he  seen  from 

liis  case  how  aerious  a  matter  is  atrupby  of  the  depressors  of  the 

pw.    The  diSiL-nlly  in  seizing  and  chewing  food  is  usniillj  aecom- 

itiin)  by  Inburiotis  sivallowing.     It  is  well  to  boar  in  mind  that 

a  spparout  excess  of  saliva,  due  to  the  diiStulty  of  BwallowiDg 

lit,  is  ooe  of  the  first  signs  of  impaired  deglntition.     Before  long 

"  I  becomes  very  dilliailt  to  swallow  food,  and  this  troulilo  gets 

rivcly  worse,  till  the  patient  loses  the  little  strength  ho 

I,  uid  is  sometimes  in  danger  of  dying  of  starvation. 

Tiuto  is  no  paralysis  of  the  bladder  or  rectum  in  this  disease, 

lltb«ittgh  defecation  and  micturiliou  become  les3  easy  when  the 

[■Motoinal  mascles  aru  Masted. 

RespimLion  remains  normal  as  long  as  the  muscles  concerned 
I  itii  mochauism  are  sound  .  .  .  Wasting  of  tbo  diaphragm, 
IrliilB  it  proves  a  great  hindrauce  to  breathing,  uijd  still  more  to 
ibcniKtioD,  docs  not  pnidnce  any  immodtately  serious  accident; 
nt  ill  such  a  cuso  a  sh'ght  bronchitis  may  prove  fatal,  as  was 
0  with  a  patient  whom  1  saw  with  M.  C^ruveilhier.  When 
0  dJa|ihrugm  is  attacked  the  patient's  life  is  iu  danger. 
Tht  intorcoBtal  muscles  waste  before,  after,  or  at  the  same 
!  as  the  diaphragm,  tjiucu  they  ore  iiispimtory  muscles,  it 
ltlla«B  that  the  instant  they,  as  well  as  the  diaphragn),  ceaso  to 
,  asphyiia  takes  place.  Thrco  times  I  have  had  an  oppor- 
o(  seeing  atrophy  of  the  intercostals,  while  the  diaphragm 
|Miuuti«d  sound  or  urarly  so,  and  I  was  then  able  to  observe  the 
3  of  utility  of  these  muscles  and  the  functional  troubles 
1  by  their  atrophy  alone  .  .  .  ^Iieu  the  intercostals  were 
tpbled,  so  that  the  ribs  could  be  no  longer  raised,  it  was  with 
lit;  that  the  patients  could  cry  or  sing,  hut  they  were  not 
mplotely  uoiBcloss,  because  the  diaphragm  was  sound.  Their 
)  weak,  however,  and  their  phrases  frL-ipieutly  inter- 
tpUsA  by  iho  necessities  of  respiration.  They  could  not  lake 
I  loDft  breath,  and  when  they  tried  to  do  go  thv  epigastrium 
ltd  liaaa  of  th«  thorax  heaved  atroQgly  with  the  action  of  the 
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diaphragm,  while  the  upper  two-thirds  of  the  thorax  remained 
motionless.  When  they  tried  to  blow  out  a  candle  the  feeble 
puflf  scarcely  stirred  the  flame,  and  in  spite  of  all  their  efforts 
they  could  not  extinguish  it.  The  weak  voice  is  thus  accoimted 
for.  Although  A\dth  the  help  of  the  diaphragm  they  might  draw 
a  loDg  breath,  expiration  was  always  very  short,  so  that  they  coold 
only  utter  two  or  three  consecutive  words  mthout  taking  a  fresh 
breath.  It  is  always  easy  to  recognise  atrophy  of  the  intercostals 
if  attention  be  directed  to  the  point,  especially  when,  as  is  usually 
the  case  at  this  stage  of  the  disease,  the  pectorales  are  almost 
entirely  destroyed  and  allow  the  intercostal  spaces  to  be  seen. 
What  strikes  the  observer  is  the  deepening  of  these  intercostal 
spaces,  and  absence  of  expansion  in  the  upper  part  of  the  thorax 
during  inspiration  contrasting  with  the  integrity  of  diaphragmatic 
respiration.  I  admit  that  for  a  long  time  I  misunderstood  the 
signs  of  partial  atrophy  of  the  intercostals,  and  the  cause  of  this 
error  of  diagnosis  is  easily  shown.  For  when  these  patients 
after  a  long  inspiration  only  make  a  short  expiration,  it  is  only 
natural  to  attribute  this  to  paralysis  of  the  abdominal  muscles. 
Yet  very  little  care  is  needed  to  recognise  that  these  muscles  are 
sound,  for  they  are  seen  to  contract  vigorously.  Their  action, 
however,  is  to  compress  the  base  of  the  thorax,  and  then  to 
shorten  its  vertical  diameter  by  pushing  up  the  diaphragm 
indirectly  through  pressure  on  the  abdominal  viscera.  The 
expiratory  force  is  diminished  at  least  one-half  by  the  atrophy 
of  the  intercostals.  This  is  explained  by  the  want  of  the  elastic 
recoil  of  the  ribs,  which  in  these  cases  remain  depressed.  This 
elastic  recoil  plays  an  important  part,  as  is  well  known,  in 
expiration.  The  elastic  power  of  the  ribs  which  tends  to  con- 
tract the  framework  of  the  thorax  is  so  great  that  it  has  to  be 
moderated  by  the  tonic  antagonism  of  the  intercostal  muscles. 
In  fact  the  chest  is  as  much  contracted  in  patients  whose 
intercostals  no  longer  act  (see  fig.  14),  as  it  is  enlarged 
in  those  whose  diaphragm  no  longer  works  (see  fig.  15). 
Atrophy  of  the  intercostals  seems  to  me  to  be  as  serious  as  that 
of  the  diaphragm.  In  either  case  a  simple  bronchitis  may  cause 
asphyxia. 

The  thoracic  perimeters  shown  in  figs.  14  and  15  are  from 
two  patients  suffering  from  progressive  muscular  atrophy.  They 
were  taken  during  full  inspiration  by  means  of  the  cyrtometer  of 
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WoUlez,  applieil  m  the  level  of  llie  npLoJil  cnrUlaee.     In  the 
1  tTprvsentcd  by  fif;.  15  the  dinp}ira<^,  as  nell  as  most  of 
Ibo   maBd«a   coTering  Uic   thorax   (peclomlos,  trapezii,  rbom- 
Itoidei,  UttRsimi),  had  lofit  its  power.     Doriii^  inspiration,  con- 
•oqneatlf,  tbo  epigagtrjam  was  depressed,  while  it  was  raised 
'daring  expiratinn.     The  din^ct  clt-cLrieation  of  the  iittcrcostola 
In  Mch  iqiaee  caused  them  to  swell,  uud  the  lower  rib  to  he 
I  towards   tho  upper.      From  this  I  concluded  that  the 
inteKOStalB  wore  ciovatora  of  thu  rilis,  utid  therefore  inqnraUiry 
noaditt,  uid  iiidei.*d  wo  hcc  that  aQ  cxa^geratiou  of  this  action. 
oombmed  with  the   sappleiuentary   tbomcic   moremciit   (coslo- 
coperior),    had   actually  pnidnced   an   increase   of  tho  antcro- 
poeurior  fliaiu«t«r  of  tho  thorax,  each  as  is  shown  iu  fig.  15. 
I  pariineter  in  lig.  14  was  taken  from  a   putieut  iu   nhom 


impiruton  was  entirely  dinphrngmatic.  so  tJiat  daring  inspiration 
th»  vpifraslrium  bulged  enormously,  and  the  upper  two-thirds 
of  thu  thorax  remained  fixed  in  Bpito  of  erery  efibrt  at  coBtal 
rotiiiralioii. 

From  these  two  cases,  and  from  others  analogous  to  tlicm. 
«4iiek  I  ronmanicated  to  tho  Psris  Medical  Congress  in  18(17, 1 
MOcladtTd — 

X,  Thai  the  intercostala  (lioth  oxternal  and  inteniull  are 
Itupintory  touseles.  This  fact  has  been  shown  by  M.  Uuvul, 
Lhe  Ute  Director  of  tho  Xaval  Wedieal  School  at  lirt-st,  who  in 
IBM  oiado  many  electrical  experiments  on  tho  sailors  of  the 
'oJerin-Arca,  who  wero  executed,  and  amoug  others  on  the 
inlercnetals,  which  wore  laid  bare  immediately  after  death. 

2.  That   th«»«   muscles   are    necessary  for  maintaining   the 
locnut  capacity  of  the  thorax. 
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I  hmre  alreadT  said  that  in  progressiTe  mnscolar  atrophy  there 
is  no  nerrons  trouble  berond  a  diminution  of  mnscnlar  sensi* 
bilitr,  keeping  pace  with  the  atrophv,  and  that  there  is  occasion- 
ally met  with  a  want  of  sensibility  of  the  skin  in  the  atrophied 
regions.  I  have  also  stated  that  any  neoralgic  or  rheumatic  pains 
which  may  hare  preceded  or  accompanied  the  atrophy  should  be 
considered  as  %  mere  complication,  because  in  the  majority  of 
cases  they  are  wanting. 

There  are,  finally,  no  mind-troubles  in  this  disease,  but,  on 
the  contrary,  the  intellect  remains  clear  and  the  memoiy  perfect. 

....  The  usual  course  of  the  disease  (as  given  above)  is 
rarely  departed  from.  The  muscles  of  swallowing,  articulating, 
and  breathing,  are  usually  the  last  to  be  attacked. 

Duration. — This  is  verv  variable.  The  disease  mav  reach  its 
last  stage  in  less  than  two  years.  I  have  indeed  seen  a  case 
where,  in  this  time,  it  had  more  or  less  affected  a  great  many  of 
the  muscles  of  the  upper  limbs  and  trunk,  as  well  as  some  of  the 
muscles  of  the  lower  limbs,  and  in  the  last  two  months  had 
involved  the  facial  muscles  and  the  muscles  of  swallowing  and 
breathing.  This  is  the  quickest  course  that  I  have  ever  seen 
this  disease  take. 

It  is  not  unusual  for  muscular  atrophy  to  remain  stationary 
for  a  greater  or  less  time,  or  even  to  stop  altogether  after  having 
invaded  one  or  more  regions.  I  have  seen  it  in  this  way  remain 
localised  for  some  ei^ht  or  nine  vears  in  the  muscles  of  the  hand 
or  trunk.  I  have  notes  of  a  case  in  which,  after  remaining 
localised  in  the  muscles  of  the  thenar  eminence  for  fifteen  years, 
the  disease  again  took  on  its  progressive  course. 

Happily  patients  may  live  a  long  time,  even  when  the  atrophy 
has  become  general,  provided  that  the  muscles  essential  to  life 
be  not  attacked.  I  am  reminded,  indeed,  of  several  members 
of  one  family  who  lived  to  a  very  advanced  age,  notwithstanding 
that  muscular  atrophy  had  in  them  become  generalised  ever  since 
the  age  of  18.  They  were  not  carried  off  by  their  muscular 
troubles ;  but,  be  it  remembered,  the  disease  had  respected  the 
muscles  essential  for  swallowing  and  breathing. 

Sy^ii»toms  of  Progressive  Muscular  Atrophy  in  Infancy. 
— Long  ago  (1855)  I  published  clinical  facts  which  proved  that 
this  disease  may  occur  in  infancy,  and  that  it  then  presents  some 
peculiar  characters.     As  I  formerly  thought  these  facts  were 
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Kceptional,  I  tiavo  sot  till  iiow  drnwu  special  attention  ta  them. 
kod  bence  it  happens  tbat  they  are  usually  ignored  dr  misuutler- 
Itoot].  For  this  reason,  perbftpa,  propressivo  mnscular  atrophy 
it  childhood  has  been  confounded  nith  other  muBcular  affectiouH 
r  thst  age.  OuQ  of  the  chief  reasons  for  trying  to  dispel  Lhiit 
Mdhisioii  is  thu  fact  that  it  has  beoa  created  by  observers  of 
TMt  merit.  lu  order  tbat  sncb  errors  of  diagnosis  ma}'  not  occur 
a  the  fatare,  I  wish  to  seize  this  opportunity  to  recall,  or  even 
a  duftcribo  ftfrosh  from  new  facts,  the  principiil  characters  of  this 
f  of  progressive  mnscnlar  atrophy  occurring  in  childhood 
r  youth. 

Tim  form  of  the  disease,  of  which  I  have  collected  more  than 
wcDty  cases,  has  this  peculiarity,  which  I  have  never  mot  with 
a  the  dtftcose  as  it  affeots  the  adult,  viz.,  that  it  begins  in  certain 
SBWsIcs  of  tbu  face,  giving  to  it  a  pecnhar  expression,  before 
ttacking  the  upper  limbs  or  trunk.  This  commencement  in  the 
IM  nty  be  considered  as  a  characteristic  of  tbo  progressive 
DUBCUlir  atrophy  of  childhood,  and  is  further  a  premonitory 
'  [D  of  iu  extension,  sooner  or  later,  to  the  muscles  of  the  limbs 
i  tmnk. 

C««  An.  8, — M.  X.,  tet.  64,  whose  father  died  of  atrophy,  de- 
rived of  nearly  all  movement,  had  seven  children,  of  which  aix 
n  atill  living.  Four  of  these  enjoy  good  health,  except  one  who 
ma  bin  lipi  with  litlU  mobUity,  The  two  youngest,  a  boy  and  a 
^rl,  Urgan  towards  tho  age  of  >>  to  manifest  a  peculiarity  in  thu 
»Bion  of  the  face.  At  <i  years  of  ago  the  lips  had  become 
f  and  hail  lutt  Uieir  mobiitti/.  Their  expression,  when  at  rest, 
u  dal),  nltbongh  their  intelligence  was  not  affected.  The  face 
18  thin,  and  durmg  laughter,  which  was  of  a  sardonic  character, 
e  Bbveks  wrre  tlattcuud.  There  was  a  peculiarity  in  the 
trtlcaUtioD  of  labials.  Between  II  and  12  there  was  a  pro- 
maaivfl  wasting  of  the  shoulder  and  arm  on  one  side,  and 
wikuess  in  raising  the  arm,  tho  scapula  of  the  affected  side 
rojeetiDg  during  the  attempt,  owing  to  atrophy  of  the  sernitus 
Bsgnas,  and  there  was  further  a  difficulty  in  flexing  tho  elbow. 
hit  atnipby  next  extended  to  the  same  muscles  on  Uie  opposite 
de,  and  then  to  those  of  tbo  thorax,  most  of  which  disappeared 
1  tarn  and  almost  entirely.  The  muscles  of  the  forearm  and 
ind  remained,  nevorlbelcss,  intact.  Some  of  the  muscles  of 
ft  lower  limbs,  flexors  of  the  hip  oliiefly,  were  the  last  attacked. 
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and  this  rendered  walking  difficult  and  fatiguing.  They  are  now 
respectively  81  and  41  years  of  age. 

M.  X.  transmitted  to  two  of  his  children  (whose  history  we 
have  just  given)  the  germ  of  progressive  muscular  atrophy  which 
he  had  himself  inherited  from  his  father.  M.  X.  himself  re- 
mained free  from  all  muscular  trouble  till  he  was  48  years 
old,  when,  without  any  pain,  his  shoulders  began  to  grow  thin, 
and  raising  the  arm  became  more  and  more  difficult,  and  ere 
long  his  shoulder  blades  projected  like  wings.  Then  the  muscles 
of  his  forearm  and  chest  successively  and  slowly  atrophied,  and 
finally  the  muscles  of  his  lower  limbs  were,  in  their  turn,  attacked. 
In  fact  the  progressive  muscular  atrophy  invaded  the  same 
muscles  as  in  his  children,  without,  however,  aiOfecting  the 
muscles  of  the  face. 

Seeing  himself  threatened  with  immediate  loss  of  all  motor 
power,  M.  X.  came  to  consult  me  as  to  the  means  of  arresting 
the  progress  of  his  disease.  It  was  then  that  he  related  this 
sad  story  of  his  family  disease,  and  I  had  also  an  opportunity  of 
ascertaining  with  my  ovm  eyes  and  by  electrical  testing  the 
difibrent  degrees  of  atrophy  of  many  muscles. 

The  two  first  of  the  three  cases  given  above  afford  a  faithful 
picture  of  the  progressive  muscular  atrophy  of  childhood.  Indeed 
out  of  fifteen  cases  which  I  have  collected,  bearing  a  strong 
analogy  to  these  two,  the  onset  of  the  disease,  between  the  ages 
of  5  and  7  years,  was  marked  by  the  atrophy  of  the  same  muscles 
of  the  face,  and  primarily  by  atrophy  of  the  orbicularis  oris,  the 
want  of  contractile  power  in  which  caused  the  characteristic  thick- 
ness of  the  lips.  The  facial  expression  then  assumed  the  character 
above  described,  especially  during  laughter,  which  was  effected 

solclv  bv  tlic  buccinators  or  the  risoritts  santorini.     After  a 

»•      » 

period  of  arrest  the  atrophy  invaded,  between  the  ages  of  9 
iuul  14,  the  upper  limbs,  trunk,  and  lastly,  the  lower  limbs,  the 
muscles  of  which  it  destroyed  progressively,  irregularly,  and 
capriciously,  leaving  some  of  them  intact,  just  as  in  progressive 
muscnljir  atrophy  in  the  adult. 

The  distinguishing  and  assimilating  characters  of  these  two 
diseases  arc  both  brought  into  prominence  by  the  story  of  the 
father,  who,  after  having  transmitted  to  his  two  children  the  germ 
which  he  had  himself  inherited,  suffered  no  attack  himself  till 
the  ago  of  48.    We  have  seen  how  in  him  the  fiGonily  disease. 
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iBTing  tljc  m&aclea  of  the  face  intact,  togan  witb  tbe  ni)per 
mbR,  siireailitt^  thcncu  tn  tlie  truiik,  and  finally  to  tlio  lower 
Bilia,  (IcJFlroyiiig  Euccuissivcl}'  ulmost  the  same  musrleii  us  iu 
■  cbildnn, 
■Id  order  to  complete  this  HketcU  of  the  proi^ftssirc  muscalar 
fhy  of  chililrcn,  I  bifvo  tried  to  give  its  objective  sigaa  by 
»na  of  photo^apbs  which  were  published  in  the  Revue  Plioto- 
rue  lies  HSintaux  dr  Paris  in  Muroh,  18G3. 
I  la  tbo  gmai  innjuritj'  of  cases  of  progrcsttive  tuuEcolar  atrophy 
f  childhood  the  disease  has  been  hereditary. 

^Coae  Sn.  9  (summary). — A  boy,  net.  13.     In  childhood  his  liptj 

ick  and  pendulous.      Tberti  was  want  of  action  (as 

I  electricnlly)  of  the  orbicularis  oris,  Icvatorea  labii 

1^  ^TSomatici,  and  an  inability  to  poat  the  lips  or  bring 

kily  logetht-r.     Whou  he  wished  to  close  the  mouth  ho 

Aed  tlifi  ltp9  laterully  by  means  of  the  buccinator.      He 

1  tbo  lower  lips  by  meauR  of  the  chin  niuBclfs,  and  de- 

tho   upper  Iij>s  by   means  of  the  depressor   ulie  nasi 

iKjitUonu)  muscles.    Ho  bad  the  sanie  movements  for  laughing 

1  crying,  which  gave  an  odd  expression  to  the  face,     Al  I'l 

bad   wasting   of  tbo   thoracic   muscles,   st-pnration    of  the 

■alo)   from   the    thorax    like   wings,   when   the   arms   were 

Since  then  the  wasting  has  incrcattod.    The  disoaBe 

1  in  yonth  threu  of  his  maternal  relatives.     His  grimd- 

,  began   to  suffer   at  ID;    a   matemiLl   uuclc, 

^  mw  attacked  when  13,  and  in  his  mother,  aged  80,  the 

ttVM  coogE-nital.     In  the  two  first  most  of  the  masctes 

»  opper  limb  wwro  progressively  destroyed,  whilst  it  was 

1  tu  the  face  in  the  mother,  who,  like  btir  child,  bad  thick 


Ca*"  No.  10. — L.  Hottmann,  ret.  9,  was  sent  to  mo  in  Sep- 
1668,  saffering  from  progressive  muscular  atrophy. 
I  li|)6  were  tbii'k,  and  remained  separated  when  at  rest,  the 
M  being  pcDilnloQS.  The  olncnlaris  oria  remained 
I  he  codM  not  pout.  The  other  lip  musck-K  had  also 
k  tbsir  power.  Tbirre  woro  no  iiaso-laltial  grooves,  and  when 
I  laaghod  bis  month  stretched  eidoways  (by  the  antion  of 
t  bomtuton)  and  his  lips  tnrncd  a  litltu  outwards,  giving 
1  .M  odd  D   look  tiiot  his  comrades  said  he  laughed 


"  ai  ml  ir  />o*i/^."  TLe  troTil'Ie  beg&n  wL^n  he  was  3  years  old. 
At  ^  the  tnmk  and  lover  lixcbs  began  to  grov  thio,  and  between 
6  and  7  wasting;  of  ibe  i:pper  limbs  began.  This  wasting  was 
not  precede*!  bj  ferer  or  wide-sjfrtai  palsy.  The  mother  had 
beiran  to  snffer  from  weakness  of  the  arms  at  the  age  of  18, 
and  had  wasting  of  many  muscles  and  thick  lips,  which  were 
a  familv  characurristie. 

m 

Her  eldest  son  at  14  had  soffered  for  some  months  from  a 
weakncrss  of  the  arm,  which  prerented  his  nsinsr  the  hammer. 
He  had  thick  lips,  and  I  fonnd  wasting  of  the  deltoid,  semtos 
mai^ns,  and  lower  two-thirds  of  the  pec^^rali5  major  on  the 
right  side.  A  sister,  who  resembled  the  father  rather  than  the 
mother,  had  escaped  the  disease. 

•  •••••• 

I  have,  ncTcrtheless,  seen  infantile  progressire  mnscolar 
atrophy  dcTc-Iop  without  hereditary  caose. 

In  short  it  results,  from  mv  cases — 

1.  That  this  disease  sometimes  begins  in  late  childhood 
(towards  6  or  7)  in  the  facial  muscles,  which  gives  an  odd 
expression.  The  lips  are  thick  and  motionless,  and  the  cheeks 
hollow  when  laughing. 

2.  Later  it  invades  the  muscles  of  the  trunk  and  limbs. 

3.  As  in  the  adult,  it  attacks  the  upper  limbs  before  the  lower. 

4.  In  its  course  it  destroys  the  muscles  partially,  snccessiyely, 
and  in  a  peculiar  manner. 

5.  It  abolishes  isolated  movements,  and  causes  deformities 
after  the  destruction  of  the  muscles. 

These  chief  symptoms  of  the  progressive  muscular  atrophy 
of  childhood  form  the  elements  for  diagnosis  from  the  same 
disease  in  the  adult. 

Pathological  Anatomy. — [Duchenne's  earliest  investigations 
of  the  pathological  anatomy  of  this  disease  were  made  on  the 
body  of  a  patient  named  Lecomte,  who  was  in  the  Charity 
under  M.  Andral  in  1850,  and  there  attracted  the  attention 
of  Duchenne.  By  Duchenne's  desire  Andral  kept  this  man 
under  his  care  for  two  years,  but  ho  died  under  the  care  of 
M.  Cruveilhier,  who  published  the  case  in  the  Bulletin  de 
VAcad.  de  Med.,  1852—53,  t.  xviii.,  p.  490—546.  The  moseki 
were  examined  by  Duchenne,  Mandl,  Aran,  and  Galliet.  The 
account    given  by  Edward  Meryon    of   a   case    of  xnaiMndar 
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I  in  the  Medico-ChirargicaJ  Transactions  for  1864 
i  refiirs  in  reality,  according  to  Dachonne,  to  pseudo- 
bic  paralynia.] 

t  Dochonne  gives  a  coloured  figure  {fig.  113,  plate  1,  of  the 

i  udition  of  L' EU'clrlsntian  Lovaiuif)  of  tht^  dissected  arm 

t  Lvoomtc.     In  tluH  figure  all  the  muscles  of  the  arm,  although 

B  the  l&at  «tago  of  atrophy,  are  seen  to  have  jireeerved  an  almost 

ntiAl  colour.      There  was   no   microscopic  change  in   these 

■omIcs,  and  thej  retiiincd  their  electric  contractility  up  to  the 

)  of  ]>coint«'tt  death.     The  hrachiuUs  anticus  ^as  alone 

■Dch  changed  and  had  a  palo  grt-y  colour.      Its  electric  irrita- 

s  extJDct.     On  the  front  of  the  forearm  the  flexor  carpi 

sria  ioiiiital  ontcTieur),  the  iloxor  carpi  radialis  {</rand  pat- 

rvj.  and  the  palinaria  longns  ())'.'((( puhnaire)  were  reduced  to 

i  ttfodoDs  ivilh  a  few  muscular  bundles  attached  to  them. 

^HntUex,  which  were  ttiU  vioglly  n/  ii  pale  red  colour  and 

rtnal  appenninte,  were  ho  longer  con  tractile .      Their 

t  atriffi  were  irregular  or  ahsent.     There  was  no  trace 

I  pronator  radii  teres.     lu  tho  deeper  layers  were  found 

a  of  rouKciiliir  bundles  l>eIonging  to  the  superficial  and 

Aetf  flexors  and  to  the  pronator  ijundratns,  and  ahoniug  different 

degrees  of  discoloration  from  yellowish  red  to  pale  grey.     All 

the  miudaa  of  thv  palm  of  the  band  had  reached  tbe  last  stage 

of  tiairae  change,  except  soma  muscular  bundles  of  tlie  thenar 

I   monciica  vhich  were  still  coloured  and  contractile.     And  thus, 

B  wn,  "  wt-ro  I  to  dcsoribo  each  region  of  the  body,  it  would 

3  that  alongside  of  changed  and  fatty  muscles  there  were 

■era  whose  fasciculi  were  atill  unchanged  though  much  wasted. 

,  .  I  am  anxiou*  to  state  that  the  discovery  of  tliis  fact  in 

ipcal  anatomy   belongs   entirely  to   M.   Cruveilhier.  .  . 

ler   patient,   named  Legrand,  died  of  this  disease  under 

nmilhier'a  oarv,  and  hcrii  again  to  tbe  naked  eye  immy  muichs 

•t/amni  tHtirrij/futti/." 

i  of  Leeomte  wo  found  that  after  the  wasting  had 
^.certain  sUgo  there  appeared  amongst  the  muscular 
Btter  orlesD  number  of  granulations,  which  gradually 
i  itiiatioD  and  acquired  tbe  characters  of  fatty 
It  wan  tbe  knowledge  of  this  fact  which  decidoil  me 
I.  ginag  this  disease,  which  was  the  subject  of  my  memoir  at 
■  batltato,  tbe  name  of  mutcular  atrophy  with  fatty  change. 
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I  forinerly  heW  that  the  lesion  was  peripheral,  althougU 
Luya  believed  that  he  had  demo natr ate d,  hy  means  of  micro- 
scopical examination  of  traiiaverso  sections  of  the  spinal  eonl  of 
u  patient  who  had  died  of  progressive  muscnlar  atrophy,  that 
the  atrophy  of  the  cells  of  the  anterior  cornua  of  the  spinal  cord 
cojtgtitutes  the  chief  anatomical  Usion  of  this  diseane.  [Lnys 
recorded  this  case  in  the  Gazette  Midicale  for  1860.  It  was 
that  of  a  man  oged  57  who  had  atrophy  of  the  left  hand  and 
forearm,  and  who  died  of  pneumonia.  There  was  found  in  the 
spinal  cord,  at  the  level  of  the  brachial  plexns,  atrophy  of  the 
left  anterior  nerve  roota,  great  capillary  engorgement  of 
cori'osponding  parts  of  the  cord,  complete  disappearance  of 
cells  of  the  anterior  cornua.  and  also  of  the  cells  in  the 
ponding  posterior  regions.  Diicheune  very  proi>erly  remarks 
that  in  the  absence  of  any  details  with  regard  to  the  exact 
symptoms  of  this  patient  he  should  hesitate  to  regard  the  case 
as  one  of  progressive  muscular  atrophy,  but  should  look  upon 
it  rather  as  one  of  "  subacute  spinal  paralysis."  The  same 
remarks  apply  also  to  a  similar  case  published  by  Valentiner, 
of  Kiel,  ill  1855. 

Later  on  Lockhart  Clarke  also  described  the  existence  of 
atrophy  of  the  cells  of  the  anterior  cornua  in  this  disease  ;  but 
Duchenne  says  that  of  the  three  cases  recorded  by  Clarke  one 
was  certainly  a  case  of  infantile  atrophic  paralysis,  and  another  a 
case  of  subacute  spinal  paralysis,  and  he  makes  the  same  objection 
to  two  cases  recorded  by  Charcot  and  Jofiroy,  in  which  atrophy 
of  the  cells  of  the  anterior  cornua  was  detected.] 

The  only  true  case  of  progressive  muscular  atrophy  in  which 
the  spinal  cord,  after  hardening  and  preparation,  has  been  ex- 
amined by  most  competent  micrographers  and  pathologists 
(MM.  Vulpian  and  Hayem),  the  only  one  for  which  I  can  vouch 
— having  carefully  observed  it  for  more  than  a  year,  and  photo- 
graphed the  transverse  sections  of  the  cord — is  that  which 
'  was  published  by  Hayem,  and  to  which  I  have  already  alluded 
when  speaking  of  the  pathological  condition  of  the  muscular 
fibres  in  this  disease.  I  delayed  giving  the  results  of  the  micro- 
scopic examination  of  the  spinal  cord.  The  folloning  is  a 
resume  of  it : — 

"  Atrophy  or  disappearance  of  a  great  number  of  tlie  cells 
of  the   anterior  cornua  and  normal   vaacularisation  (sic)   witli 
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lUttion  and  Bclerosis  of  the  arterioles  and  chief  capillaries  are 
main  iiu-ta  which,  in  this  caae,  result  from  the  histological 
uuuinatioti  uf  tho  cord. 

•'  So  far,''  Baya  M.  Hajem,  "  everything  favoura  the  belief 
wc  must  attribute  the  untritivc  tronblea  of  the  musuular 
I  to  damage  of  the  grey  matter,  and  particularly  to  the 
pcotnicaut  ntrophy  of  the  uerve  cells." 

(I  voQld  hrrc  remark  thut,  some  time  before,  M.  Charcot  had 
ly  set  forth  in  a  demonstration  at  the  Saipetriere  in  June, 
168,  idenUcal  views  an  to  the  pai-t  played  by  the  chuugo  in  the 
adW  mottir  none  culls  in  progressive  mnscular  atrophy, 
«tile  paralysis,  and  central  myelitis.) 
Jlaynn  alflo  found  the  anterior  roots  of  tho  second,  third. 
Lb,  and  fifth  ecrvieul  nerves  excessively  damaged,  a  large 
iber  of  their  nerve  tnhules  being  completely  empty.  This 
prove*,  he  adils  with  reason,  that  the  muscular  le.'^ioii  iu 
isiTe  mascniar  atrophy  is  not  always  absolutely  the  same, 
that  it  has  uo  patlioguomoD ic  signification. 
1  this  case  M.  Hayeni  establish(td  tho  altoost  complete  In- 
iQr  of  the  grey  and  white  matter  in  the  dornal  region  (Hayem. 
fc.  de  Phyt..  &c..  No.  3,  p.  264,  1809). 

[.  Hayem  has  described  in  throe  eases  a  more  or  less  abun- 
;  cscndalion  round  the  vestjcla.  "Li  this  lesion,"  he  asks, 
a  w»c  as  that  found  by  Locidiart  Clarke  ?  Do  the  empty 
WWKx)  spaces  round  tho  vessels  represent  what  that  author 
Jn  of  ■«  granular  liUitiUfiralion  .'  \s  yet  we  know  nothing 
,  bat  WD  are  thus  led  to  suppose  that  there  exists  iu  the  cord 

which  is  peculiar  to  progressive  muscular  atrophy." 
wonld  urge,  in  opjiositiou   to  ^1.  Hayem,  that  this  sami- 
loUr   disintAgratioti   has  been   met  with  in   diseases  other 
I  jttogressivo  muscular  atrophy,  c-'/.,  in  tetanus  and  atrophic 
iiSUi  paralysii! ;  and  it  cannot  tlierefore  he  looked  upon  as 

lo  progressive  musuular  atrophy. 
'htally,  in  the  preceding  case,  an  increase  in  the  connective- 
UK   vlcmcnts  accompauied   the   atrophy  of  the   nerve  cells, 
is,"  n>'B  M.  Uayom,  "  a  condition  comparable  to  the  lesion 
tuhuU^A  and  interstitial  tissue  seen  iu  sclerosis  of  the 
of  tho  cord." 

does  not  seem  to  me  warrantable.     For,  as  a 
ion  of  tho  connective  tissue  is  so  great  in 
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sclerosis  that  it  seems  to  smother  the  nerre  elements  witboat, 
however,  destroying  them,  whereas  in  progressive  muscular  atrophy 
it  is  the  cells  which  arc  primarily  atrophied  and  destroyed,  and 
the  increase  of  the  interstitial  tissue  is  infinitely  less  than  in 
sclerosis. 

Pathogeny. — Is  the  disease  peripheral  in  the  first  instance  f 
I  was  the  first  to  maintain  this  hypothesis  in  1849.    It  rested  on 
the  inconstancy  of  the  atrophy  of  the  anterior  roots  of  the  spinal 
cord,  the  only  central  lesion  which  had  been  found  at  the  com- 
mencement of  the  study  of  the  pathological  anatomy  of  this 
disease.   This  opinion  was  shared  by  Aran  and  other  pathologists, 
and  by  Yirchow  amongst  others,  who  held  that,  the  muscular 
atrophy  being  most  marked  in  the  extremities,  and  thence  pro- 
pagated to  the  other  muscles,  it  might  be  inferred  that  the 
disease  is  situated  at  first  in  the  muscles,  whence  it  spreads 
gradually  through  the  nerves,  and  finishes  by  reaching  the  cord 
itself  (Virchow,  Arch,  fiir  Pathologischc  Anatoinie,  t.  vii.  587, 
1855).     The  microscope,  however,  now  shows  us  that  the  ana- 
tomical change  is  primarily  spinal,  and  that  the  peripheral  lesion 
is  situated  in  the  muscles  which  derive  their  nerves  from  the 
damaged  region  (the  cells  of  the  anterior  coruua). 

Is  the  disease  consecutive  to  a  lesion  of  the  great  sympathetic  / 
This  notion  was  first  maintained  by  Schneevoogt  in  1854,  who 
reported  a  case  of  progi'essivo  muscular  atrophy  in  which  he 
iound  a  fatty  degeneration  of  the  cervical  and  dorsal  portions  of 
^lie  groat  sympathetic.     This  pathologist,  whom  I  met  at  the 
•Congress  of  Naturalists  in  Vienna  in  1856,  discussed  this  theory 
with  me,  and  I  then  admitted  the  possibility  of  this  pathogenic 
-cause.     In  fact  in  preceding  editions  I  have  written,  **  this  dis- 
•ease  is  probably  peripheral,  unless  it  depend  upon  '  damage  to 
the  ganglionic  system.'  **     Since  then  four  new  cases  of  similar 
damage  to  the  great  sympathetic  have  been  met  with  in  pro- 
gressive  muscular    atrophy,   of  which   two  were   recorded  by 
Jaccoud  and   two  by  Dumesnil,  but  in  other  cases  the  sym- 
pathetic, when  examined  by  pathologists  very  familiar  with  this 
kind  of  microscopic  research   (Charcot,  Vulpian,  and  Hayem, 
among  others),  has  been  found  perfectly  normal.     Consequently 
the  pathogeny  of  progressive  muscular  atrophy  cannot  be  ex- 
plained by  a  lesion   of  the  great  sympathetic.      [Duchenne 
Uirows  considerable  doubts  on  the  accuracy  of  Jaccond's  obaer- 
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■tiou,  wai  eajs  Uiat  ii6  was  unable  to  detf^ct  any  pathological 
londitions  in  the  specimens  of  ttie  sj-mpathetic  submitted  by 
bat  {MtholD^st.; 

IVhat  is  the  nature  of  Ihc  alrophtf  of  the  cdUf — The  irritation 
rbifh  Bocomjianies  or  produces  tbo  atrophy  of  the  cells  of  the 
pituU  cord  iti  progreusire  mascular  atrophy  is  shon-n  by  the 
(ypcrtrophy  of  the  tcsbcIs  of  the  anterior  cornna,  by  the 
hickening  of  their  walln,  and  the  increase  of  their  nuclei.  The 
Klnclion  of  granular  bodies  in  the  vascular  lymphatic  sheath 
a  cotiBCt|neiii?L>  of  tiiis.  In  default  of  this  proof  of  the  inHam- 
istfli;  nature  of  the  lesion  I  would  point  to  the  cliange  in  Lex- 
ore  of  thfl  niUHCultir  libres,  the  increase  of  the  nuclei  of  the 
wtemma  terminating  in  granulo-falty  degeneration.  It  is 
pdeed  eHUblinhud  by  experiment  and  clinical  obserTatiou  that 
L-  irritation  which  accompanies  the  atrophy  of  the  anterior  cells 
if  tJie  cord  ia  necessary  for  tbo  production  of  these  changes  in 
8  muicles.  It  is  this  fact  which  accounts  for  those  paralyses 
ritbont  complicating  atrophy  and  muscular  change,  e.(i.,  glosso- 
ibu>-Uryngeal  paralysis  (which  forms  the  subject  of  another 
tnptor),  in  which  the  atrophy  of  the  oclls  ia  the  primary  change. 
Tht  cttU  I'f  the  iinttnor  i-orniin  of  the  cord  are  at  once  motor 
I  trophic.  The  trophic  function  U  alone  iiffeclcd  in  jfro- 
fcVftiv  tHHsciiltir  alrojihi/. 
It  ma  long  since  cslahliahed  by  experiment  and  clinical 
rralimi  that  the  anterior  cells  of  the  cord  preside  over 
jtotSi^.  But  in  progressivo  muscular  atrophy,  the  atrophy  ot 
ma  oells,  of  which  the  wasting  of  the  antLTior  roots  is  a  conse- 
anee,  is  intimately  connected  with  waEting  and  alteration  of 
»  noscnliLr  tixsuo  without  accompanying  paralysis  :  therefore 
BM  cells  preside  also  over  the  nutrition  of  the  muscles,  aud  as 
corollary  from  what  goes  before  I  conclude  that  they  arc  at 
a  motor  and  ti-ophic, 
Ik  is  not,  indeed,  for  tho  sake  of  establishing  this  physiological 
titiun  that  I  have  formujateil  this  argument.  1  would  only 
e  that  without  this  physiological  fact  tho  pathogeny  of  pro- 
e  muscular  atrophy  is  inexplicable,  aud  that  it  would  be 
■  W  have  rcuourso  to  my  first  hypothesis  of  tho  peri* 
1  ortgiu  of  the  disease. 
Tlte  trophic  faculty  aKmo  of  these  cells  ia  affected  in  progrcssiro 
inacDlar  atrophy,   while   in  atrophic   spinal   paralysis,  whose 
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diagnosis  from  progressiye  mnscnlar  atrophy  is  disenssed 
elsewhere,  the  motor  and  trophic  fiEicalties  are  damaged  simul- 
taneously. It  has  not  as  yet  indeed  been  possible  to  discover 
any  appreciable  special  change  which  might  account  for  these 
pathological  differences. 

In  short,  there  exists  a  class  of  muscular  affections  which  are 
characterised  by  atrophy  of  the  anterior  spinal  cells.  These  are 
easily  distinguished  one  from  another  by  their  clinical  signs,  bat 
afford  no  characteristic  central  change  to  aid  in  their  differential 
diagnosis. 

After  this  study  of  the  pathogeny,  the  considerations  which  I 
have  already  been  obliged  to  offer  on  the  name  of  progressiTe 
muscular  atrophy  become  superfluous. 

DiAONOSis. — [The  diseases  with  which  progressive  muscular 
atropby  may  be  confounded  are :  1.  General  paralysis  of  the 
insane.  2.  ^^  General  spinal  paralysis.'*  3.  Atrophic  paralysis 
of  childhood.  4.  A  kind  of  muscular  atrophy  of  the  hand  or 
upper  limb  from  damage  to  the  ulnar  nerve,  or  occurring  in 
chronic  articular  rheumatisms,  and  also  in  one  form  of  elephan- 
tiasis.    5.  Certain  coincident  muscular  troubles. 

Progressive  muscular  atrophy  could  bo  mistaken  for  general 
paralysis  of  the  insane  in  those  cases  only  where  the  articulation 
is  affected.  The  great  wasting  of  the  tongue  in  such  eases, 
and  attention  to  the  concomitant  symptoms,  ought  to  prevent 
mistakes. 

A  reference  to  the  symptoms  of  acute  spinal  paralysis  in  the 
child  and  the  adult  will  show  that  they  are  quite  distinct  from 
those  of  progressive  muscular  atrophy.  But  when  these  diseases 
have  reached  the  stage  of  complete  disappearance  of  muscle,  and 
permanent  consequent  deformity,  it  may  only  be  by  a  careful  atten- 
tion to  the  history  of  the  case  that  a  diagnosis  is  to  be  made. 

Injury  to  the  idnar  nerve  will  cause  a  deformity  of  the 
baud  very  like  that  which  is  seen  in  progressive  muscular 
atropby.  It  is  known  that  the  interossei  and  lumbricales  receive 
their  innervation  from  the  ulnar  ner^re,  except  the  two  first 
lumbricales,  which  are  supplied  by  the  median.  The  action  of 
the  lumbricales  and  interossei  being  identical,  it  follows  that, 
iu  injury  to  the  ulnar  nerve,  the  third  and  fourth  fingers  are 
more  clawed  than  the  first  and  second. 

Rheumatism  of  the  shoulder  and  consequent  atrophy  <ff  the 


f  he  mistaken  for  progressive  moaciilar  atropfay,  sad 
R  Oiicltentie  rtcites  aD  mstaiice. 

I  L-lan-ing  and  wasting  of  the  hand  which  is  met  with  in 
I  cases  of  chronic  arlictiUir  rhtuinatiiim  has  ctTttiiulj'  a 
-  n;if<-nibluticc  to  Uic  uluwtnl  Lnuil  of  pi-ogreasive  muscular 
;  (see  tip.  7).  The  paiii  and  tlie  swelling  of  the  finger 
ftcrrt},  however,  to  distinguish  Iho  rlieQmatio  affi^tion. 
i  chronic  rheumatic  atrophic  clawing  is  caused  by  the 
a  in  the  Bnmll  joints  and  ligamentti  of  this  region."] 
tutacnUir  atroj'f'ff  vf  the  hand  jiectiluir  to  one  form  of 
•phantutgU .' 

I  hsj  the  opportunity  of  seeing  three  cases  of  elephantiasis 
mUnctvd  in  diflcrcul.  parts  of  America.  They  presented  the 
of  that  form  of  tlie  disease  called  in  Norway 
Jielio  SpetiiUaklifld  by  Daniulsscn  iiud  Booek,  as  woll  aa  a 
oJar  atrophy  of  the  baud  having  some  resemblance  to  that 
1  pTogressiTC  mascular  atrophy,  hut  difl'ering  from  it  in 
B  conlnurtion  of  the  flcsors  of  the  fiugrrs.  This  atrophy  of 
I  hand  with  curvatnro  of  the  liugers  and  distortion  of  the 
ints  co-existed  with  elephantiasis.  It  was  no  mere  coincidence, 
,  tndocd.  Olio  of  the  symptoms  of  tbo  latter  disease. 

the  time    of   Ukasei,   who    called    attention    to    the 
Uformity  of  the   hand   seta   in   leprosy,   many   authors   have 
ribed    a  special   atrophy   of  the   baud   with   deformity   in 
latiasts.      I'he   following   is  the  description  of   this   de- 
r  given  by  Dauielsseii  ami  Hoeck:  "  The  fingers  become 
•ivaly    inactive   and   bent;    the    buck    of   the    hand    is 
the   first   pbaliinges   are   extended,   and   the    others 
t  that  the  hand  becomes  convex  oa  the  pahuar  and 

0  the  dorsal  surface." 
{  do  tho  mascles  completely  disappear  in  this  atrophy  of  the 

1  have  investigated  this  point  during  life  in  three  cases 
uu  of  electrical  testing,  and  will  now  show  how  this  kind 
phy  differs  from  progressive  muscular  atrophy. 
I)  first  ciuc  recorded  by  Duchennc  is  that  of  a  yonng  man 
td  a  clawing  and  wasting  of  the  hand  of  five  years'  dura- 

uhoiu  htf  made  a  diti(jnosis  11/  pmiressin:  mneruUr 
■Ay.     Six  or  eight  months  after  this  diagnosis  uimiistakable 
1  of  leprosy  showed  themselves,  and  it  then  appeared 
t.-|g™nplom8  of  leprosy  had  been  present  before 
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the  defomiitr  of  tbc   hand,  but   bad  been   concealed   by  the 
patient. 

The  second  case  vns  that  of  M.  M.,  who  soffered  from 
articular  rheumatism  after  hathin<;  at  Veiiezacla  in  1851.  At 
the  eud  of  three  months  he  hofian  to  Buffer  from  cntaneong 
eruptioiis  characterised  by  red  oiiotfl  passiug  to  a.  colonr  like 
cnt'e  ail  liiit.  These  recurred  two  or  three  times  a  year  between 
1H51  and  1855.  These  spots  became  numstbetic,  and  before 
lon<f  the  hacks  of  the  bands  and  forearms  had  also  lost  their 
scusihilitv.  Deep  muscular  pniiiii,  with  contraction  of  the 
flexors  fiF  the  lingers,  aecompjiniid  hy  some  fever  asoallj 
prec^'ilcd  the  np]>carance  of  the  s[>ots.  The  deformity  of  the 
bands  hcgtiu  in  1852,  and  when  seen  by  Ducheuno  the  mnscles 
of  the  thenar  eminence  and  interosseal  spaces  had  almost 
disappcare.l,  and  the  hand  was  clawed  and 
almost  useless.  The  temperature  of  the 
hiind  wus  lowered,  the  skin  thick  and  of 
an  cartliy  tint,  and  the  subcutuiieons  veins 
vcn-  thick.  There  wus  also  a  slight  degree 
of  retraction  of  the  Jlexor  prafuudns  digi- 
torum.  The  sensibility  of  the  skin  of  the 
hand,  of  the  deep  parts,  and  of  the  pidp 
of  the  lingers  wits  entirely  abolished.  The 
left  hiuid  wns  in  a  leus  advanced  stage 
tliiin  the  riglit.  The  third  case,  that  of  a 
woman  aged  <i(),  is  in  nil  essentials  exactly 
lilio  the  preceding ;  thiTe  were  rod  spots 
becoming  pale  and  anfestbetic,  and  the 
atrophy  niiil  di-forniity  of  tlio  liauils  was  very  marked  indeed. 
One  ..I'  tli.-si.  hands  is  shown  in  fig.  10.] 

'i  he  tliD'c  ]iree('ding  cases  seem  to  me  to  show  that  atrophy  of 
tlic  niusfli's  iif  tlie  hand  is  one  of  the  symptoms  observed  in 
c;:rt«in  fi)rms  .if  ehplmntiusis  or  dry  leprosy.  In  some  cases, 
then,  (ii]i;  nii;,'ht,  as  I  have  dono,  confound  it  with  progressive 
mnsi-nliir  ntnipliy,  which  often  higins  in  the  masclea  of  the 
hand.  Sinee,  tlii!n.  the  signs  funiished  hy  the  functional  troobles 
of  thi;  band  nrr  the  same,  and  that  mnscntor  atrophy  of  the 
band  may  ho  the  precursor  of  leprosy,  or  may  occur  in  the  very 
first  stage  of  that  disease,  it  is  of  the  first  importance,  when  this 
condition  of  the  band  is  mot  with,  to  ascertain  if  tbe  patient  hai 
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\eu  in  ooDditioiis  fuvourable  for  leprosy,  or  if  ha  has  already 
•aUil  Uiasc  symptoms  which  I  have  recorded  in  tho  three 
sea  tneotioned  abov». 

Wo  shiiniil  not,  however,  attach  too  mauh  importance  to 
ly  one  uf  th^ao  fiyraptoms  tukun  sju^'ly.  This  cutaueons 
iKstbeaia  of  the  ends  of  the  limbs,  which  is  one  of  tho 
lAnulors  of  loprosy,  is  sometimes  also  met  with  iu  progres- 
re  tnusculAT  atrophy.  I  long  ago  saw  a  patient  at  the  Cbarile, 
imed  Gerrais,  whose  iuterossei  mnetles  and  those  of  the  llieiiar 
ninencL'  wtra  in  grt-at  part  destio)ed  l»j  profireasnu  muscular 
|ihy.  lie  had  lost,  like  the  patients  I  hu\o  just  iliscnssed, 
e  sense  of  touch  and  pain.  Ihu  struiiL^itit  electric  irritation 
litH  vliin  i:tii]sed  no  seusntion  ni  his  upper  hmhs  I  need 
irci'ly  add  that  this  patient,  a  X'ansmn  i\na  not  leprous 
1  would  now  direct  ultuntiou  ti>  an  appcuruuLt  ^hiih  seeius  to 
B  to  U;«no  of  the  distinctive  signs  betmm  lepros\  nnd  pro^rresi 
ira  mascaUr  atrophy — 1  mean  tho  coutracuou  of  the  lloxors  of 
bt)  linKer*.  This  was  noticed  in  the  three  precediug  cases, 
ipecmlly  in  the  last.  Fi<,'.  IG  is  from  a  photoj^nph  of  the 
itiied  baud  nf  a  leprous  patient  in  the  St.  Vincent  ward  of 
Clinrtti-,  vrbilc  6g.  H  is  from  a  photograph  of  tho  hand  of 
mentioned  above.  By  comparing  these  figuios  one  sees 
bat  in  tli«  li-}>roiu  hand  the  two  last  phulnuges  nru  iu  a  slate  of 
ttnontu  flvxiou  and  turned  towards  the  thumb,  while  in  figs.  7 
md  8  ibe  terminal  phalanges  ara  only  seuii-flexi-d.  In  the  first 
the  luproas)  case  I  found  retraction  uf  tliv  saiR^rficiul  and  deep 
axon,  which  I  have  never  met  with  in  progressive  ninscnlar 
Uoplty. 

Dry  or  moist  (with  ulceration  and  caries)  atrophy  of  tho  end 

lwUn<|ttN,  appearing  soonor  or  later  in  leprous  aliophy,  is  a  sign 

rhicb  (tiHtinguishcs  the  clawed  hand  uf  leprosy  from  that  of 

roftrcouuve  mtiscuiar  atrophy. 

Coneomitant   MugriUitr   Trouble», — Diseases,  as  one  knows, 

ar  co-exist  and  proceed  in  couples  or  in  threes.     I  huY<.>  notiuL'd 

Lift  in   pru)^psstv6   uiuscuhir  atrophy.     Unfortunately,    ihost^; 

Qplvs    and  exceptional  conditions  but  too  frequently  supply 

opixtDttnta  and   cavillers   tbd  weapons   wherenith  to   attack 

rork  which  rests  on   lnug  and  numerous   observations.     Ami 

distingoishod  and   serious   observers,   from   want  of  a 

ofBouit  clinical  experience   of  these   same   conditions,   bavo 
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from  time  to  time  thrown  everything  into  confosion  by  their 
inability  to  separate  clear  and  well  established  (euAs  from  rare 
and  complex  conditions. 

Those  who  wish  to  guard  against  similar  errors  must  bear  in 
mind  that  progressive  muscular  atrophy  may  be  complicated  by 
any  one  of  the  following  diseases,  or  may  itself  complicate  them. 

These  are,  in  their  order  of  frequency :  1.  Progressive  loco- 
motor ataxy;  2.  Glosso-labio-laryngeal  paralysis;  8.  Sclerosis 
of  the  anterolateral  columns;  4.  General  paralysis  of  the 
insane.  These  coincident  muscular  troubles  are  now-a-days 
perfectly  well  known.  The  elements  of  their  differential 
diagnosis  cannot  be  confounded  with  those  of  progressive 
muscular  atrophy. 

Note. — On  the  confusion  of  progressive  muscular  atrophy  of 
children  icith  infantile  spinal  paralysis. 

When  in  1868  I  wrote  on  the  pathological  physiology  of 
pseudo-hypertrophlc  paralysis  I  showed  that  neither  analogy  nor 
any  physiological  fact  could  lead  us  to  attribute  this  disease  to 
any  primitive  lesion  of  the  cord. 

In  infantile  wastin<]^  paralysis,  on  the  other  hand,  reasoning 
by  analogy  necessarily  leads  the  observer  to  a  primitive  spinal 
lesion,  which  alone  can  account  for  the  collective  symptoms 
(paralysis  of  voluntary  contractility,  diminution  or  loss  of 
electro-muscular  contractility,  and  consecutive  granular  and 
fatty  degeneration  of  the  muscles). 

That  I  have  long  held  this  opinion  is  shown  by  what  I  wrote 
in  1854  :  ''  Eeasoning  by  analogy,  I  have  been  led  to  think  that 
the  starting  point  of  these  infantile  paralyses  must  be  in  the 
spinal  cord.  In  fact,  in  almost  all  the  traumatic  lesions  of  the 
cord  which  I  have  met  with  in  the  adult  the  symptoms  are 
exactly  those  seen  in  infantile  atrophic  paralysis.  In  both 
paralysis  marks  the  onset  of  the  trouble  ;  then,  after  a  variable 
interval  those  muscles,  that  are  in  relation  with  the  least  affected 
areas  of  the  cord  recover  their  voluntary  power  and  their  nutrition, 
while  those  depending  for  their  innervation  on  the  more  damaged 
parts  atrophy  or  become  fatty.  It  is  difficult  not  to  recognise  in 
symptoms  so  similar  the  expression  of  an  analogous  lesion  of  the 
cord.  The  discussion  of  this  point  was  rendered  necessary  by 
an  opinion  expressed  by  M.  Bouchut  {Union  Mid.,  1867,  Nos. 
130,  131,  and  184). 
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Rciitiii^  on  a  case  of  infautile  paral^tJis  sceu  in  his  nardn.  in 
lich  no  recognisable  lesion  of  tlie  rorj  was  found  x>ost-inortcm. 
Ill  upon  threo  borrowed  cases  ^two  from  MM.  Billiet  nud 
uthci,  Mid  Uie  olbiT  from  Edward  Meryon),  thiH  pathologist 
>Ii1b.  oontrarv  to  general  opinion,  that  in  tbis  diseasG  it  is  the 
wkUi  trouble  which  causes  the  parali/sia  and  the  consccntivr 
itfi  atrophy.  He  bas  consequently  proposed  to  onll  it  vtyoijenic 
iraljftU.  The  disease  be  likens  to  progressive  muscular 
jophy  of  infants  and  adults.  Finally,  he  aBscrls  that  bis  nen- 
'tlws  c«so  is  supported  by  certain  facta,  hitherto  little  known,  in 
impiu-Ktive  pathology.  In  the  horse,  after  long  fatigue,  it 
tmctiines  buppeiiK  tliat  the  bind  limbs  cense  to  move  freely : 
■,  again,  that  a  sadden  paralysis  may  show  itself  in  a  horse 
Mt  bas  worked  tbe  whole  day  long.  In  such  cases  the  autopsy, 
ttde  two  or  three  days  after  the  accident,  has  shown  that  all  the 
liurl^x  of  the  pitraliised  kind  quarters  are  yelloivinh,  ijrfiniiliir, 
rifi  iujUtrated  with  fat,  wbilo  those  of  the  fore-qiinrterH  rctalu 
heir  natural  healthy  red  colour ;  that  the  spinal  cord  is  healthy, 
utl  that  musctilar  atrophif  has  not  had  limti  to  he  dcreloprd. 
It  ifl  incontestable,"  says  he,  "that  these  facts  bear  a  strong 

to  fatty  paralysis." 
This  (jaestion  was  disoossed  by  the  Societe  de  M'-deciuo  de 
Seine,  <m  Uio  7th  of  Maryb,  1868,  and  tbe  following  were  tbe 

of  my  argument  against  tbis  opinion  of  M.  liouchut : — 
I.  That  in  symptoms,  course,  and  consecutive  must'le- changes, 
bhntilo  paralysis  {paralysie  titrophiquc  ^raissense  de  I'enfance) 
iBtt  upinol  paralj'sis  of  the  adult  bear  n  close  reseuibluuce  to  each 
>tber. 

A.  l*b»t,  reasoning  by  analogy,  it  ia  rational  to  infertliat  there 
ia  tliti  Mme  primitive  spinal  lesion  in  both  discaso^i. 

3.  That  this  hj-pothesis  lias  been  continued  by  the  microscopic 
Inn  of  tbe  cords  from  patients  with  infantile  paralysis 

Hwo  reported  in  1863  by  MM.  Bouvier  and  Roger,  and  the  third 
tf  M.  Coniil). 

4.  Thai  of  M.  Boncbnt's  four  cases  which  he  brings  in  op- 
sitifln  in  the  thrco  above  mentioned,  two  (those  of  MM.  Rilliet 
4   fiortliiu!.    who,   themselves,  disown   them)   have  no   kind 

of  bearing  on  tbe  •pieslion  at  issue,  while  the  third  iMeryon's 
))  belongB  to  another  "  morbid  species  "  (pseudo-hii'peTtropbic 
ityn),  u  I  show  elsewhere. 
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.>.  Tba:  the  single  pathological  fact  obsenred  by  M.  Bonchnt 
in  Lis  ovB  wards,  and  which  alone  deseires  to  be  considered, 
does  not  refute  the  three  cases  observed  by  MM.  Boger,  Comil, 
Dacbenne.  and  Laborue.  becanse  in  this  single  and  exceptional 
instance  the  primitive  inflanunatorr  lesion  of  the  cord  may  well 
have  disappeared  after  a  lapse  of  years,  as  indeed  sometimes 
occars  in  the  adult  and  in  inflammatory  primary  lesions  of  the 
cord. 

C.  That  comparative  pathology,  invoked  by  M.  Bonchnt  in 
support  of  his  opinion,  is  contrary  to  his  doctrine,  becanse  in  the 
particular  case  upon  which  he  rests,  the  sadden  paralysis  (in  the 
dranght-horse  after  excessive  work»  which  he  attributes  to  a 
niuscular  lesion  is,  according  to  the  opinion  of  the  best  observers, 
generally  caused  by  a  primary  lesion  of  the  cord  or  nerves.  This 
was  the  result  of  a  learned  discussion  of  the  subject  by  M.  Henri 
Bouley  at  the  Imperial  and  Central  Society  of  Veterinary 
Medicine  in  1865  {Arch.  gen.  de  MeiL,  Revue  YitSnnaire  de 
1864  et  1865,  vol.  xi.  p.  78». 

Prognosis. — The  facts  and  arguments  which  I  have  brought 
forward,  while  dealing  with  the  symptoms  and  course  of  pro- 
gressive muscular  atrophy,  show  how  grave  is  the  prognosis  of 
this  disease.  In  fact,  when  once  the  diagnosis  is  established 
one  has  always  to  fear,  from  the  very  beginning,  either  the  loss 
of  muscles  essential  for  using  the  limbs,  or  the  generalisation  of 
the  disease,  and  death  by  hunger  or  slow  asphyxia,  within  a 
period  which  is  sometimes  not  very  long.  Nevertheless  the 
physician  must  not  always  look  to  this  very  gloomy  side  of  the 
picture  which  I  have  given  of  this  terrible  disease. 

It  should  be  remembered  that  it  does  not  always  march 
relentlessly  onward  to  a  fatal  termination,  as  might  be  inferred 
of  any  muscular  affection  to  which  the  word  progrec^ive  is 
applied.  On  the  contrary,  it  may  be  arrested  in  its  course.  It 
sometimes  remains  localised  in  a  certain  number  of  muscles, 
without  affecting  those  which  are  essential  to  life.  Doubtless, 
if  the  muscles  of  breathing  or  swallowing  are  involved  at  the 
beginning,  the  disease  must  prove  rapidly  mortal,  but  happily 
in  the  numerous  cases  I  have  seen  these  muscles  have  usually 
been  the  last  to  suffer. 

I  can  show  that  there  is  another  hope  to  which  one  may  cling 
in  certain  cases.    It  is  known  that  in  its  destructive  coarse  this 
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tlisLen,  in  Eiiccession,  tLe  nee  of  tlie  hiiii<l,  and  then  of 

upper  limb,  and  Umt,  finally,  slandin«;  and  walking  becomo 

leoll.     Such  II  prospect  is  a  terrible  one  for  the  patleiita.     I 

mmiy  who.  for  vears,  have  been  condemned  to  live  in  this 

lie  condition.     HoMevcr,  I  have  noticed  that,  when  the 

:I«fi  of  the  trunk,  many  of  which  are  of  sfcondnry  utility. 

ftttacked  first,  the  muscleB  of  the  limbs,  and  espoeially  those 

e  handfi,  enfTor  lul^,  or  cHctipii  ultbgctlier.     For  cxnnipic,  I 

rcporteii  ihc  case  of  a  ntechunic,  a  living  skeleton   (soo 

9  and  10),  who,  although  he  had  for  yeara  past  lost  most  of 

elfx  of  thu  trunk,  hud  neverthoIi'SH  i-otaiued  Intact  iho 

of  his  upper  limbs,  which  enabled  him  to  follow  his 

When,   therefore,   the   atrophy   begins   in   the   Iruuk- 

fl,  the  pro|;nosts  appears  to  be  less  grave  than  when  it 

in  the  hand. 

nuld  like  to  add  a  few  remarks  which  may  assist  tlie 
this  disease.  I  said,  nhilu  treating  of  the  causes  of 
muscalar  atrophy,  that,  often  enough,  the  disease 
ilf  witliont  any  appreciable  cause,  and  thnt  con- 
iMiy  there  exists  for  it,  as  for  many  other  diseases,  a 
ithesia."  The  gravity  of  the  proguoaia  evidently  depends  on 
iotcDKity  of  tlio  dtuthi'sis.  I  think  it  \b  possible  to  telt 
iar  what  circnmstaRoes  to  expect  a  slight  or  intense  pro- 
poaatioD.  I  have  noticed  that  when  the  disease  develops 
tbont  knotm  cause,  it  uBually  liecoines  rapidly  generalised  and 
b  fatally ;  but  if  the  atrophy  has  been  provokeil  in  workmen 
(mr-*ork,  and  appears  fir»t  in  the  most  fatigued  muscles, 
tn  it  eitltcr  remains  localised  in  these  mnscles,  or  it  progresses 
B  rapidly,  or  it  otfers  less  resistance  to  tho  curative  ell'ect  of 
slised  bradisation.  Does  it  not  follow  from  these  facts  that 
tbo  latter  cnso  the  tnt^'n3ity  of  the  predisposition  is  less  severe 
tn  io  this  former,  and  that  without  the  determining  cause — 
lioot,  for  example,  the  over-work — the  atrophy  would  never 
K  showi)  Itself?  1  coouludu  tbcrefore  that  the  prognosis 
1st  bo  less  grave  when  the  atrophy  first  becomes  localised  in 
BKtea  which  have  been  over-fatigued  by  excessive   and   too 

QOds  work. 
rBEi-ruRXT. — If  electro-therapy  cannot  cure  progressive  mus- 
~  r  atrophy,  can  it  not,  at  Iwist,  stop  the  invading  course  of 
disease  and  itnprovo  tlio  condition  of  the  muscles  ?    1  will 
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answer  this  qnesa^Mi  tv  the  zlierapeiine  experience  of  twenty 
Tears.  The  indicadons  which  electro-thermpj  has  to  fizMl  mre  to 
act.  '  1 »  terlr'herallv  on  the  mcsoaLir  nutridoii  bv  localised  elec- 
trisatirjii ;  anJ  2>  on  the  spinal  cord,  the  starting  point  of  the 
diiiease,  dt  the  aid  of  the  reflex  effects  of  continooas  cozrents. 

Tr^ntm^.nt  h*i  lo^aUjt'^d  fdraJhatuyn, — ^As  I  originallT  thonghi 
that  the  daniA:re  to  the  mu^cnlar  nnnition  was  the  starting  point 
of  the  di*ea?Te.  my  efforts  were  for  a  long  time  limited  to  exciting 
the  local  circulation  and  the  nutrition  of  the  mnsdes  by  means 
of  localiae*!  electrisation  with  intermitting  corrents.  As  I  have 
not  in  practice  fouQil  any  appreciable  difference  in  the  zesnltB 
thn.H  obtairied  with  faradisation  and  intermittent  galvanie  cunents 
I  have  jrlv^-n  the  preference  to  the  former. 

When  we  «ee  the  mnscles  of  so  many  patients  suffering  firom 
thi.H  Ji^ea^^;,  file,  so  to  speak,  one  by  one,  in  spite  of  all  medicinal 
treatment  are  we  not  bound  to  accept  in  all  its  rigoor  the  fatal 
name  of  pr^'ffrfiistire  mnscalar  atrophy '?  That  at  least  was  my 
opinion  in  18-18.  I  had  formed  this  desperate  prognosis  by 
relyincf  Tnainly  on  the  history  of  a  patient  (capitaine  au  lontji 
touTA)  who  was  discnssed  in  the  first  edition  of  this  book. 
Thi.H  man  had  the  conviction  that  his  disease  would  send  him  to 
bin  <rrK\f:,  and  he  spoke  these  sad  words,  which  have  remained 
enfrraved  on  mv  memory* : — 

*'  The  ver>-  day  I  noticed,"  said  he,  "the  commencing  wasting 
of  a  part  r>f  my  body  I  knew  that  I  was  lost,  for  three  members 
of  uiy  farr;ily  ^a  brother  and  two  maternal  nncles)  had  snccambed 
to  a  i]\Hf:iiH(:  which  be^fan  and  prop:ressed  like  mine.  I  have  also 
two  brotliers  wlio  await  a  similar  fate.  It  is  a  family  complaint." 
These  fearn  were  but  too  well  founded,  for  a  few  days  later  he 
died  anf^hyxiated  by  the  failure  of  his  breathing  mnscles.  By 
tlie  hi'b-  of  tliin  case  I  could  range  many  others  equally  desperate 
v.liif  li  J  have  seen  ffince  then,  and  which  almost  discouraged  me 
from  inakiuf^^  any  attr^mpts  at  electrical  treatment.  Bat  happily 
the  numerous  cases  I  have  collected  since  1849  allow  me  to 
afllnn,  hh  I  have  stated  above,  that  localised  faradisation  may 
sometimes  call  biurk  the  nutrition  of  mnscles  far  advanced  in 
at  rophy,  i)rovided  they  be  not  as  yet  changed  in  texture. 

1  would  here  allude  to  the  case  of  Bonnard,  which  has  been 
quoted  many  times.  (See  figs.  9  and  10.)  This  case  alone 
would  be  sufiBciont  to  prove  the  power  of  and  the  necessity  for 
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of  loMlised  faradiBation  in  tlio  treatment  of  pw^fresaiTe 

^QMular  atropby.     When   Boiinnrd   ciime  to  codsdU  me,  bis 

u:  bail  iuvftded  a  grent  number  of  muscles.     Some  were 

Jier  wftsled  or  destroyed  in  varying  degrees,  while  others  which 

I  fllill  well  dovelo[)ed  were  ibd  eeut  of  incessant  fibrillary 

rtctitiua.     It  certainly  canuot  be  denied  that  the  disease  was 

B  the  high-road  to  become  general.     I  confess  that  when  I  first 

^n*  him  I  tbuiight  him  doomed  to  n  spt^edy  death,  the  more 

I  tbmt  his  diiiplira^^  vrus  affected.     After  this  muscle,  I  said, 

8  turn  of  the  intercostala  will  come  (most  of  the  muscles  of 

I  trunk   huil   already  vanished),   and  then   asphyxia  ivill  be 

icritable.     All  this  seemed  to  mo  certain.     I  then  commenced 

treatment  by  faradism  without  the  least  hope,  but  nevertheless 

the    reoiilts    of    it    were   most    sut,isfactory.      These    were    the 

etopps^  of  the  progress  of  the  disease,  the  ro- establishment  of 

the  fantrtioDS  of  the  diaphragm  and  of  the  nutrition  and  power 

of  I'tK  muscle  (the  biceps)  which  was  essential  for  the  use  of  the 

upper  limb,  the  disappearance  of  the  fibrillary  contraction  in  the 

moMrlea  already  attacked  by  the  disease,   and  finally  the  per- 

siiiteiiro  of  the  cure   after  two  years  in  spite  of  hia  resuming 

tnaniuil  work.    These  were  the  inconteatabte  results  of  treatment 

tiy  faradtsaUon. 

It  must  not  bt>  concluded  that  patients  whose  progressive 
atrophy  has  been  arrested  in  its  course,  and  whose  atrophied 
iDn»cIc«  har«  again  developed  under  the  intluenco  of  localised 
fandisation,  can  always  expose  tbcmselves  with  impunity  to  tliose 
determining  causes  which  have  favoured  the  development  of  their 
atropliy,  esfxicially  to  muscular  futigae.  I  have  shown,  wbilo 
tnaiiof!  of  the  causes,  that  exaggerated  muscular  action  aud 
especially  prolonged  contraction  are  the  chief  determining  causes 
I  <rf  progrwwive  muacnlar  atrophy. 

I  Tlie  most  important  deduction  to  bo  drawn  from  this,  in  a 
IfhanpeDlic  point  of  view,  is  the  advisability  of  couuselliug  the 
B^feffl^  wfaoso  condition  one  has  bad  the  happiness  to  relieve, 
^HHfeHnty  of  renouncing  the  exercise  of  bis  profession  when 
^^^PHl  taflnenco  baa  clearly  been  established  to  be  harmful. 
^PBPttt  imrkman  who  has  no  other  resources  but  his  trade  is 
not  always  able  to  follow  this  good  advice,  although  he  may 
■BbU  aadArvtand  its  importance.  Driven  by  necessity,  bo 
■bftndoDJi   his  treatment  and  resumes   his  occupation   as  soon 


ti  'ui  i^jk  snrc^i^  ta:«^l  ^:  5:'  «^:-.  His  is  iLe  chief  caose  of 
lie  i.'3=L^r:i5  r!:lfcT»5e5  frMz  Tiidi  iL*  imluppT  padents  suffer, 
ii.i  cf  il-r  ci^nlrr  :f  rr^nfr^  i  £-:zi7l«ie  ciik.  It  happened 
V-^  &  ^**'  z-ini'i  «j:-::li:rL  •b-Li'&c  a^c-  I  reponed  in  the  Isst 
e^tion  &.-  s  reri&rk^tlr  'ji^n&z.^  -::  ^'zre  ct  localised  fkradisation, 
an-l  of  zv:l&i«s«  c&::scti  rj  iLt  n:i>^ ::'.&.-  fkiii:::es  inseparable  from 
the  Cpcc::j'ft;:o:i  cf  a  ii^rie:  joricT.  The  faslrr  attitude  of  bis 
tf>iv  "wLiIrr  siaTiO'T-z'  %tjtz  \ljz  i"^:TiT  ci   his  erectores  spins 

I  iiare  shoTTC,  i:  -will  i*  ren:rz::»=rod,  ihai  progressiTe  muscular 
airophv  is  no:  &  iiaralvds :  &iid  il^i  when  tz>eating  of  the  name 
of  ihis  ••  morbid  S7«ec:es "  i;  :  iHowed  from  the  facts  and  con- 
siderations  dven.  iha:  ;o  csJl  i:  *•  arrcTiic  paralysis  "  would 
liOt  onlv  ^ve  a  compkLelT  ineiLiu::  idea  of  iis  nature  and  real 
symptoms,  bui  mighi  dve  the  pLvsician  an  idea  of  false  security 
as  regards  the  muscles  whose  exisience  was  threatened,  and  vould 
only  attract  bis  attention  to  this  disease  at  a  time  when  eveij 
chance  of  therapeutic  success  h&d  vanished.  In  fact  the  belief 
that  paralysis  is  the  jrimary  svmptom,  a  belief  which  would  be 
fostered  bv  the  false  name  of  atrophic  paralysis,  would  lead  him 
naturally  to  direct  his  attention  only  to  those  muscles  whose 
functions  are  weakened,  or  in  other  words  to  those  muscles  which 
have  already  reached  the  last  limits  of  atrophy  and  tissue  change. 
If,  on  the  other  hand,  the  physician  is  forewarned  that,  in  the 
patient  who  comes  to  him  merely  in  the  hope  of  recovering  the 
use  of  certain  muscles  which  arc  powerless  or  enfeebled,  the 
other  mu?clrs  also  whose  movement  and  force  appear  intact  are 
threatened  with  extinction  as  soon  as  they  begin  to  atrophy  and 
]>ecome  the  seat  of  fibrillary  contraction,  he  surely  will  not  deby 
the  treatment  of  these  muscles  until  their  function  is  abolished 
or  their  texture  altered.  It  will  then  be  possible  for  him,  by 
timelv  intervention,  to  stop  the  invasion  of  the  disease. 

I  have  long  held  that  localised  faradisation,  properly  applied, 

re-forms if  I  may  be  allowed  the  expression — ^the  fibre  in  the 

atrophied  muscle.  Nothing  is  more  clear.  Does  it  not  follow, 
iij  fact,  from  microscopic  examination  that  in  this  disease  the 
quantity  of  fibres  in  the  atrophied  muscle  is  diminished,  i.e., 
that  many  of  them  have  completely  disappeared  ?  If,  then,  an 
atrophied  muscle  enlarges  under  localised  faradisation,  one  may 
strictly  say  that  faradisation  increases  the  number  of  its  fibres, 
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LD  Other  words,  that  it  caaaes  actiiitl  repair.  Indeed,  this 
s  ofteii  enough  whcu  localised  bradisaiton  is  used  in  the 
^tment  of  progressive  mnscular  iitrophy. 

a  to  tho  prosont  time  I  have  never  seen  any  mnscle-growlh 
Bcur  in  places  where  absence  of  electro-muficnlar  contraction 
lowed  tlio  tiKtiuo  to  lie  (It^slro.yed ;  but  wherever  a  few  coq- 
kcting  fibres  have  remained  they  have  often  become,  us  it 
,  nuclei  ov  centres  for  other  fibres  whose  size  has  increased, 
whojte  power  bus  pro[iortioiially  )rrown  in  response  to 
^iliscd  faradisation. 

e  qocation  of  treatment  is  intimately  connected  with  that 
,  to  which  1  may  bo  allowed  to  return.     The  cases 
I  (which    establish   Incontegtably   that    tho    invasion    of 
B  tnaacular  atrophy  may  be  stopped,  and  that  muscular 
Egreat  part  destroyod  may  recover)  serve  to  modify,  I 
I  a  favoorable  manner,  the    pro^osis   of  this  diaeaso 
1  tkere  has  been  too  great  a  tendency  to  place  in  the  same 
f  with  "  general  progressive  paralysis,"  from  the  point  of 
r  incnrability.     Xevertheloss  in  these  cases  the  physician 
t  fcivv  a  most  gnarded  prognosis,  and  must  hear  in  mind 

•  sad  auK?3  ipiotod  at  the  beginning  of  this  article,  from 
1  il  would  seem  that  progressive  muscular  atrophy,  in  spite 
1  Imtneut,  marches  ever  towards  a  fatal  termination. 

I  Central  auatomiral  comUtiont  which  iillotv  localised  faraili- 

•  10  MCTxriaa  a  favourahU  iiifitifnce  on  vtuecular  atrophy. — 
ipiu  oxaniinatiuu  of  transverse  sections  of  cords  from 

suffered  from  muscular  atrophy  secondary  to 
I  the  anterior  cornua  (acute  and  subacute  anterior  spinal 
nd  {iTOgrossive  muscular  atrophy)  show  that  the 
nor  cclhi  are  damaged  in  different  degrees.  The  muscle 
B  then  is  in  direct  proportion  to  the  degree  of  damage  to 
It  is  plain  that  in  those  cases  of  progressive  atrophy 
I  the  anterior  cells  aro  completely  destroyed,  and  in 
I  nDscular  Lissno  mnst  sooner  or  later  become  deeply 
BtioD  of  the  innsck'S  can  do  no  good.  But  it  is 
ases,  frei^uont  enough,  where  hard  work,  or  such 
ed  prolonged  muscular  contraction  for  months  or 
I  b«'fln  the  determiuiug  cause  of  the  atrophy.  My 
9  hnTO  led  me  to  believe  that  in  such  cases  the  mns- 
r  atnpby  would  not  have  appeared  without  the  determining 
G  2 
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cnnse.     These   are   the   cases   iu  wliicli   localiaed   rarailigatii 
faYOured   by  rest,   lias   been   able   to   restore  the   nutrition 
atrophied  muscles,  or  to  stop  the  progress  and  extension  of 
disease.     These  are  the  cases  in  which  probably  but  few  ci 
are  deeply  altered,  and  the  change,  for  the  most  part,  but  slight. 
As  lonR  as  I  believed  in  the  peripheral  origin  of  profrressive 
muscular  atrophy,  the  therapeutic  use  of  locaHsed  faradisation 
seemed  to  me  most  rational,  because  it  rouses  the  local  ciroi 
lation  and  restores  the  nutrition  of  the  muscle  when 
change  is  not  too  far  advanced.     I  thought  that  it  could  cb( 
the  wasting  in  its  coui-se  from  without  inwards.     But  knowing 
now  that  wasting  of  the  outerior  cells  of  the  cord  is  the  primary 
lesion  in  progrefiaive  muscular  atrophy,  it  is  evident  that  localised 
faradisation  of  the  muscles  merely  copes  with  the  chief  symptom 
of  this  damage,  the  lesion  of  muscular  nutrition, 

Modes  of  i^rocedure. — The  chief  indication  to  he  fulfilled  by 
localised  electrisation  in  progressive  muscular  atrophy  is,  as  I 
have  said,  to  stimulate  the  local  circulation  and  the  nutrition  of 
the  muscle.  The  reader  must  recall  those  electro -physiological 
considerations  which  I  have  elsewhere  dwelt  upon,  to  show  the 
power  of  localised  faradisation  on  the  vasomotor  nerves  and  on 
trophic  nerves.  He  will  apply  to  the  peripheral  treatment  of 
progressive  muscular  atrophy  the  therapeutic  deductions  which 
I  have  drawn  from  them.  I  would  remark  that  the  electro- 
therapeutic  precepts  which  I  have  formulated  have  been 
established  by  numerous  researches  and  clinical  e?:pcriment9 
made  empirically  at  first,  and  that  the  electro-physiological 
considerations  which  I  refer  to  are  merely  intended  to  support 
these  precepts  as  much  as  possible  by  scientific  facts,  or  in 
other  words  to  make  the  application  of  localised  faradisation 
more  rational.  The  following  is  a  summary  of  the  modes  of 
procedure  which  1  adviae : — 

(a)  To  move  the  moist  rheopkores,  held  as  closely  to  each 
other  as  posaihle,  over  the  surface  of  each  of  the  affected  miitclci. 
with  an  induction  current  of  greater  or  lest  inlensHy,  bo  iu  to 
ttimulate  all  the  anatomical  elements  which  enter  into  the  com- 
position of  the  muscle. — In  order  to  restrict  the  stimulation  to 
the  upper  layers  I  generally  use  the  current  of  the  primary  coil 
(the  "  extra  current,"  the  tension  of  which  is  weak) ;  while  the 
current  of  the  secondary  coil  (the  induced  current,  the  tension 
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wbicli   18    relatively    greater)    BeircB   to    8tiiiialat«    deeper 
Uytn. 

{b)  To  ttimulate  the  musclcB  moderaldy,  and  to  vae  a  current 
rilh  l»»ij  intcrmutitmi. — This  precept  rests  on  this  observation 
Ivhich  I  have  oflen  mnde  in  projiressive  mascalar  atrophy,  that 
wliaaUon  used  for  too  long  a  time,  or  too  strongly,  or  with  too 
npid  intermiaaions,  prodncus  fatigue  or  cramp,  and  often 
""'"     ■  18  the  wasting.     Further,  it  results,  it  will  be 

I,  froia  my  experiments,  that  strong  iuductioa  currents 
e  tlie  vasomotor  nerves. 
I  («>  To  fanulue  Owse  mutclct  only  which  atUl  retpond  to 
iulation,  and  by  preference  those  which  are  most 
tctataryfor  the  uee  of  the  limbs ,  and  finally  tofaradiae  lightly 
w  mo»t  important  among  those  muscles  which  arc  threatened 
f  iJte  invasion  of  the  atrophy. — The  following  are  the  reasons 
ir  tbeae  rules :  1.  As  I  hnvc  never  seen,  in  this  disease,  an 
irophiod  muscle  recover  its  nutrition  or  motiUty  after  response 
t  oleetnc  excitation  has  ceased,  I  have  concluded  from  this 
let  that  it  is,  so  to  sny,  dead,  and  have  given  up  trying  to 
toito  it.  2.  It  is  important  to  bear  in  mind  which  are  the 
utBcles  most  necessary  for  the  functions  of  the  hmbs.  This  I 
Mre  tried  to  demonstrate  in  my  electro-physiological  researches 
Phnotojfie  des  mouvementa,  181)6).  As  an  example  I  will  allude 
0  the  case  of  Bonuard,  mentioned  above.  I  devoted  most  alien- 
iOD  to  his  diaphragm  (the  most  useful  of  the  respirator}'  mnscles 
s  already  beginning  to  fail) ;  then  to  the  deltoid,  biceps, 
I  brachisUa  auticus  on  the  right  side  (muscles  essential  for 
■  nso  of  the  anu) ;  while  I  neglected  other  affected  muscles  of 
B  trunk,  because  they  arc  of  secondary  importance  (pectoralea, 
WRmi,  trfii>ezii.) 
'  TIm  "atrophic"  patients  under  treatment  in  my  private 
fe  genctaUy  servo  me  for  demonstrating  the  action  of  those 
i  which  are  not  yet  changed,  or  bat  little  uETectcd  by  tho 
For  example,  Bonnard  has  served  me  for  many  years 
r  the  proper  action  of  the  diaphragm,  intercostals,  serratua 
»,  rhtJiuln)id«i,  &c.  Having  noticed  that  in  a  certain 
mber  of  those  who  had  moat  often  sabmitted  to  this  kind  of 
ritseut,  the  progress  of  the  muscular  atrophy  was  arrested, 
.  careful  to  faradise  those  muscles  whose  nutrition  was 
id,  devoting  my  chief  attention  to  the  most  indispeuBable 
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muscles.     This  practice  has  succeeded  perfectly  in  my  hands, 
and  I  advise  others  to  follow  it. 

Treatment  by  the  Continuous  Cubbent. — ^In  presence  of 
the  cases  given  ahove,  none  can  doubt  the  value  and  necessity 
of  localised  faradisation  in  this  disease ;  but  it  must  be  admitted 
that  this  method  of  peripheral  electrisation  treats  merely  the 
chief  symptom  of  the  disease,  and  that  we  must  discover  a 
means  of  attacking  the  point  of  origin  of  the  disease,  ue*j  the 
anterior  spinal  lesion. 

Electrisation  by  reflex  action  is,  as  I  have  shown,  a  sure 
method  of  making  electric  stimulation  reach  the  spinal  cord. 
Since  the  commencement  of  my  investigations  I  have,  often 
enough,  in  the  treatment  of  progressive  muscular  atrophy,  tried 
this  reflex  method  of  electrisation  by  intermittent  ctmrenti 
(galvanic  or  faradic),  but  I  was  obliged  to  renounce  it,  because 
the  sittings  were  usually  followed  by  cramp,  and  the  atrophy,  so 
far  from  being  improved,  was  aggravated  by  it. 

The  use  of  continuous  currents  in  the  treatment  of  prc^ressive 
muscular  atrophy  has  been  extolled  of  late  years  by  Remak  and 
his  followers.  I  have  already  said  that,  since  1860,  I  have 
used,  without  appreciable  results  up  to  the  present  time,  the 
different  procedures  (galvanisation  by  stabile  and  labile  currents) 
indicated  by  them.  It  has  indeed  happened  that,  after  applying 
the  continuous  current  to  cases  of  progressive  muscular  atrophy 
for  twenty  sittings  without  the  least  result,  I  have  been  able  to 
restore  the  utility  of  certain  muscles  essential  for  breathing  or 
the  movement  of  the  limbs  by  means  of  localised  faradisation. 

However,  since  it  has  been  proved  that  continuous  currents 
have  the  advantage  of  causing  neither  cramp  nor  fatigue,  and  that 
their  electrolytic  action  has  merely  the  inconvenience  of  causing 
burning  and  blisters,  I  usually  associate  it  with  localised 
faradisation  and  employ  them  alternately.  This  mixed  treat- 
ment of  progressive  muscular  atrophy  is  rational,  because  it 
seems  to  mo  possible  that  in  certain  cases  it  may  produce  in 
the  long  run  more  complete  results  than  the  use  of  localised 
muscular  faradisation  alone. 

I  pass  by  in  silence  the  pretended  cures  of  progressive  muscular 
atrophy  by  continuous  currents,  because  in  the  histories  given  by 
the  authors  of  the  cases  I  recognise  errors  in  diagnosis.  These 
cases  of  cure  belonged  to  that  kind  of  progressive  pseudo-atrophy 
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which  I  have  described  under  the  name  of  sulmcute  general 
spinal  paralysis,  which,  as  I  shall  show,  usually  gets  well 
of  itself,  and  which,  in  consequence,  could  get  well  while 
continuous  currents  were  being  applied,  as  happened  in  the  cases 
recorded. 

I  will  say  nothing  of  the  different  internal  medicines  which 
I  have  used  (nitrate  of  silver,  preparations  of  arsenic  and  of 
phosphorus),  the  therapeutic  action  of  which  has  not  been  yery 
appreciable. 

[The  aetiology  of  progressive  muscular  atrophy  is  made  the 
subject  of  a  short  appendix  to  the  last  edition  of  the  Electrisa' 
tion  Localises.] 

7t  is  most  common  in  males.  It  is  common  to  all  climates 
and  countries,  but  Duchenne's  cases  were  mostly  Parisian.] 

I  have  sometimes  known  cold  and  damp  assigned  as  causes ; 
but  over-work  is  the  most  common  cause  among  the  working- 
classes. 

These  causes  (to  which  others,  such  as  mental  worry,  social 
reverses,  masturbation,  vener}*,  &c.,  may  be  added)  are  only 
occasional. 

In  a  great  number  of  cases  no  cause  is  discoverable.] 

Hefedity  is  a  cause  in  some  cases. 
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CHAPTER  in. 

INFANTILE   ATROPHIC   PARALYSIS.^ 

The  disease  forming  the  subject  of  this    chapter  is  chiefly 
characterised  by — 

1.  Muscular  paralysis  occurring  suddenly  in  infancy,  usually 
without  known  cause,  with  fever,  but  sometimes  without  appre- 
ciable fever,  with  more  or  less  diminution  of  electric  contractility 
proportionate  to  the  extent  of  the  spinal  lesion. 

2.  Simple  atrophy  of  the  paralysed  muscles,  and  change  in 
texture  (granular  and  granulo-fatty  degeneration)  of  those  which 
are  completely  deprived  of  central  nervous  influx. 

3.  Slow  secondary  tonic  retraction  of  those  muscles  whose 
antagonists  are  atrophied  and  degenerated,  and  consequent 
deformities  from  changes  in  the  position  of  limbs  (club-feet,  &c.). 

4.  Atrophy  of  those  parts  of  the  skeleton  whose  innervation  is 
defective. 

5.  Destruction  of  the  cells  of  the  anterior  horns  of  the  cord. 

I  call  this  disease  **  infantile  atrojyhic  paralysis  "  (paralysie 
atrophique  de  Vetifance).  If  in  the  first  memoir  which  I  devoted 
to  this  disease  in  1855,  I  gave  it  this  name  (to  which  I  added 
the  epithet  **  fatty,"  which  I  now  renounce,  because  it  makes 
too  long  a  title)  it  was  because  it  hod  been  described  under 
vague  names  which  did  not  establish  any  well-marked  distinctions 
between  it  and  other  muscular  afiections  of  childhood. 

During  the  last  twenty  years  or  more,  I  have  seen  many  hundreds 
of  cases  of  this  disease.  Now  that  its  characteristics  are  known, 
it  has  become  more  common  than  when  I  began  my  researches ; 
not  a  week  passes  in  fact  mthout  meeting  with  fresh  cases  of  it. 
All  these  cases  conform  to  the  summary  description  which  I 
orif(inally  gave,  and  justify  the  title  which  I  propose  to  retain. 

This  name  is  practical,  because  it  recalls  the  chief  clinical 
features  of  the  disease,  paralysis,  atrophy,  muscle-change  (this 
last  can,  if  necessary,  be  demonstrated  in  the  living  by  the  aid 

*  From  VEiectrisation  Localitit,  8rd  ed.,  pp.  381 — 437. 
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r  my  tissne-poncb,  wliicb  is  described  elaewbore).  It  is  more 
ftccurato  thttii  the  naniu  infantile  gpinal  jxiralysig,  becaase  I 
b^Te  discovered  two  ottier  iufantilo  muscular  nffcctious,  in/antHe 
tM/rasne  muacuLir  J'atty  atrophy,  tlie  central  lesioD  of  wbicb 
imtKO  spitinl  and  afTecta  the  aDterior  cells  of  the  conl,  and  j^iffi'"- 
mprrtrophic  paralifiis,  the  cenlnil  lesion  of  wbicb  bus  not  yet  been 
»>Ti-red,  but  wbich  possibly  is  also  spinal.  If  I  woro  to  igiie 
kin  iliBCflso  an  snulomical  name  I  slioald  call  it  ncuti:  parali/ais 
f  ckiUlhood  from  atrophy  of  the  anfcrior  spintU  tells, 
VliMioijTaphy. — Tbe  following  is  a  list  in  cbrouological  order 
»  principal  works  pablisLed  on  tbis  disease  ; — 

1  (UiEtiX'l),  TrtotlH  ou  >A>  Dijimu  •/  CkUdm.    Lnn.tcm,  ITBJ.— Trujuib 
rtfali  i>»r  Ea-M«  >!■  Ktlle  avec  nulcs  de  JwlelQL    Purl*,  I4<23. 
wc  and  TViulnMt  «/  tilt  DUUirtUnit  Ui  uhicli  lie  Spin,  aiul  the  Boaet  o/tim 
art  K^jtcl.  Wii. 
tein,  IWiM  irunnl. /ufW.     Fuil,  IK^,  I.  il.  p.  SiiC,  S|  IMot  S09. 
'  r,  t*ii*  lU  mrd.  et  etufarg.  prat.     Parli,  l»BJ.  t.  xiU.  p.  13,  It.  Piod  bot,  it 
u  ( HtllttU  de  CAca<{.  <U  ned.  I'SS.  t.  iiL  p.  ■ni)- 
Katm,  Tit  Land"n  Hedieul  and  Surgieat  Jonrnal,  lfiS5.      [Gai.  d*  Kcdmiie  de 
farit,  IMi,  p.  m, ct  lUlna,  loe. eii.  p.  10), 
^  Jkabnetampm  uritr  LoMnmigtiiiiiaiidt  der  nnltm  Ertrtftllaltn  «iid  deitn 
'   '^Mwms.    rtluUxud,  liW.Sfi'iale  kinJrrlahmxi^.    GluMgsrt,  liSCO. 

r,  bulHu  .VfliatI  Prttt,  39  wplemlire  ISII.    tlvilin  QunFirrln  Jimmfil.  clc. 
*bi<t   tradnut.  Arek.  mtd  de  juillet  l»M.     Tiuhlin   Qmirierls  Jum-nal, 
'Rilire  l^eI,  tnduct.  in  Uniaa  mi'd.  ilu  U  juitlet  iSS'i. 
WK  Oa  •om4  r-rmt  >•/  PurnlyU  iwidrf  la  /n/aniy  anil  Chitdhnd  ((*■  Undirn 

IMi'mJ  Hnxrtli,  IfllA,  *t  Ijrlura  on  lie  llUeaHt  q/'  If^faney,  lKi%). 
Baliard  (da  !<uov>,  BolM*  dt  tUra/Moti'/ix,  fdviicr  IU9,  p.  \ta. 
~  cmUsiuK,,  ltU3-lH:H)-lH:il. 
'm  di  Farii,  la^l,  p- Oil.— Rilliet  et  Bitrthct,  T.-aUd  dimiqm  it 
rt  maladif  dn  rn/anh.     Pailii.  IKEiS,  t.  if.  p.  855. 

r  Kindtrlnaiikeinn,  liTntsoiM  i  et  6,  Il>&l ;  tnducl.  Arti.  oM. 
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[According  to  Dachenne,  Underwood  (1784)  merely  fore- 
shadowed this  disease.  Billiet  (1851)  gave  it  the  name  of 
essential  paralysis  of  childhood.] 

TfipicoX  case.     Case  No.  11. — Maurice  X.,  living  at  No.  5, 
Rue  Ventadour.     Mi.  9,  of  delicate  constitution,  though  usually 
enjoying  good  health  ;  suffered  from  whooping  cough  when  4 
years  old,  but  without  any  grave  sequelse.     He  was  not  liable  to 
ephemeral  febrile  attacks,  had  never  suffered  from  worms  nor 
had  he  experienced  any  teething  troubles.    When  thirteen  months 
old,  in  February,  1846,  he  had  a  severe  fever,  lasting  three  days, 
without  eruption,  convulsions,  cramps,  or  any  derangement  of 
the  chest  or  belly.    He  was  comatose  during  the  whole  course  of 
the  fever,  so  that  it  was  not  perceived  until  the  end  of  three  days 
thiit   he  was  completely  paralysed,  being  unable  to  raise  his 
head  or  to  sit  up.     It  was  doubtful  at  the  time  whether  this  was 
due  to  weakness  or  to  paralysis.     Six  weeks  before  his  illness 
this  child  could  walk  alone,  but  a  month  or  two  afterwards, 
notwithstanding  the  recovery  of  his  strength  by  good  feeding,  he 
not  only  could  neither  stand  nor  sit,  but  could  not  move  his 
anns.     He  was  evidently  stricken  with  a  general  paralysis.     As 
movement  did  not  return,  flying  blisters,  sprinkled  with  strych- 
nine, were  appUed  along  the  spine,  and  then  friction  with  an 
ammoniacal  oil  was  resorted  to.    In  other  respects  his  condition 
was  satisfactory,  and  he  had  begun  to  eat  as  soon  as  the  fever 
left  him.     After  five  or  six  months  of  treatment  the  child  began 
to  move  his  upper  limbs,  held  up  his  head,  and  could  sit  up. 
In   1847   M.   Trousseau    prescribed  strychnine,  which   caused 
general  shocks.     After  five  or  six  months  of  this  treatment  the 
movement  of  the  upper  limbs  and  trunk  had  completely  returned, 
but  the  paralysis  was  persistent  in  the  lower  limbs.     Two  or 
three  months  after  the  onset  of  this  general  paralysis  the  mother 
noticed  a  considerable  wasting  of  the  lower  limbs,  especially 
the   right,   although  the  upper  limbs  preserved  their  normal 
volume.     This  wasting  steadily  progressed.     Before  the  illness 
the  feet  were  not  deformed,  neither  splayed  nor  turned  in,  but  a 
year  after  the  onset  the  right  foot  was  twisted  outwards  and  the 
left  inwards.    At  the  same  time  the  feet  got  shorter,  as  the 
mother  said,  the  dorsum  projecting  and  the  sole  being  too  mach 
hollowed.     This  deformity  was  allowed  to  increase  for  a  year  with« 
out  restraint.    It  was  only  in  1850  (four  years  after  the  onset)  that 
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0  apporatas  was  employee!  to  stop  llic  bending  oTll 
This  was  nsed  for  seven  monthH.  but  nppeured  only  to  art 
kgktiy  on  the  left  foot.  This  local  improvement  had  no  effect 
tbe  paralysis  of  the  lower  limbs.  Nevertheless  under  Llic 
iflaeoce  of  general  means  employed  uninterruptedl}'  (buths  of 
Umgtfs,  nibbing  with  oil  and  stimulating  ointments)  tbe  left 
"  .gh  improved  a  littlii,  unj  tbe  t^hild  could  ilex  the  left  hip 
Tlio  intfilligencc  was  normal,  and  after  the  cessation 
f  tlio  fever  the  little  patient  was  us  merry  as  ever.  There  was 
bever  an;  Lronble  with  tbo  bladder  or  rectnm  after  tho  initial 


'  In  1852,  when  the  child  was  sent  to  me,  its  couditJou  was  as 

—The  left  thigh  much  stronger  than  tbo  right.     Tht* 

I  ei|iui]]y  shrnnkeD.     Talipes  varus  (huUow  foot  twisted  in- 

ria)  on  the  left  side.  Talipes  valgus  (direct  hollow  foot)  on 

)  light-     On  both  sidtis  the  heel  is  depressed,  and  cannot  lie 

I  bjr  any  extension  of  the  ankle  ;  considerable  arching  of 

t  n(;bt  fiwt ;  the  near  phalanges  arc  bent  haiikwaids  on  the 

tatiuital  bones,  and  the  two  end  oatss  flexed.     On  the  left  sidu 

n  ill  the  same  "  clawed  "  position  of  th9  toes.     There  is  no 

r  of  extending  the  knee  or  of  flexing  the  hips,  except  to  a 

extent    ou   the    loft  side.     Electro-mnscular   contraction 

It  ill  thu  muscles  of  the  left  thigh,  and  feeble  in  the  flexors 

I  right  knee  and  adductors  of  the  right  thigh.     All  the 

^usck*  of  the  leg  contract,  although  much  atrojihicd,  except 

)  right  gsEtrocnemiDS.  tibialis  anticus  and  tjhialia  posticus 

]jitutbur  ant  ft  /mjmI)  and  the  left  peronei. 

a  tbo  easo  just  related  we  have  the  series  of  symptoms  which 

iract^hEe  this  kind  of  paralysis  in  its  most  usual  form,  and 

I  course  which  it  follows  at  different  periods.     From  the  very 

^Boing  this  child  lost  all  movements.     This  was  attributed 

I  the  intense  fever,  and  it  was  only  when  the  fever  subsided 

lat  tbe  paralysis  was  noticetl,  so  that  the  exact  time  of  thr 

wt  of  the  paralyBis  h  not  kuoivn.     Towards  the  end  of  the 

I  month   movement  began   to  return   in  the  upper  limbs, 

ik,  and  trunk,  but  the  recovery  was  not  complete  till  after  five 

(  of  tn;atmont  with  strychnine.     The  paralysis  ]>ersists 

1  many  of  the  mnscles  of  the  lower  limbs. 

lu  apitfi  of  their  prolonged  paralysis  the  npper  limbs  arc  not 

id,  tboir  muBoIos  are  intact,  and  their  bonea  (unlike  those 
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of  the  lower  limbs '  hare  suffered  no  arrest  of  derelopment. 
This  fact  proTes  that  something  more  than  want  of  movement 
is  necessary  to  cause  a  great  na:rition-troabIe«  and  that  to 
produce  i:  a  profound  nenrous  lesion  is  necessary,  sach  as  one 
sees  the  effects   of  in  the  lower  limh?,     Bv  electro-mnscnlar 

m 

txplora::on  I  found  some  of  these  mascles  still  irritable,  although 
much  wasted,  odiers  retaininc:  cnly  a  few  fibres,  and  others 
givic^  no  siiois  of  life.  The  deformirr  of  the  feet  and  toes  is 
due-  to  the  nnopTcsed  action  of  certain  muscles  '^those  which 
2ire  least  atrc-pLied  . 

In  f:ic:  tLe  lesion  c:  nutrition  is  plainly  shown  by  an  arrest  of 
devtlopoient  in  the  b-^nes  of  the  k-.:  and  foot,  the  innerration  of 
which  is  most  seriouslv  damaged. 

These  sijns  of  disease,  which  have  sacoessively  deTeloped  in 
this  child  raralysis,  wastiag.  pri'Lal-Iv  change  of  muscle-texture, 
deformity  in  conse»]uence  of  the  unopal  affection  of  the  muscles, 
or  because  of  return  of  movement  in  the  muscles  least  affected), 
have  presruti-d  themselves  in  a  similar  way  in  the  other  cases 
of  this  Jisease  which  I  Lave  set-n. 

TLtr  precedi::;:  case  does  no:,  of  course,  suffce  to  show  all  the 
varied  forms  which  this  disease  assumes  af:er  l»ecoming  localised, 
when  the  jartilvsis  and  mus-'Ie-wastini:  cause  a  great  variety  of 
functional  motor  tMUcIes  and  Jefonniiies.  especiallv  club-feet. 

Cases  occur  in  which  the  raralvsis  a5ects  siU  four  limbs,  or 
it  niav  le  limired  to  the  ur-^er  limbs  or  to  the  lower.     The 

exieiii  ti»  which  the  limbs  arc  affected  varies  verv  much." 

.  - 

C"  ?>.'  -N'.'.  1*2. — EuiTrrne  Sivrv,  *:.  11.  When  3  vears  old  with- 
oat  known  cause  he  was  convulsed  and  insensible  for  three  hours. 
The  parents  did  not  notice  any  fever.  Afier  the  convulsions  he 
recovered  his  spirits  and  appetite,  but  could  not  move  his  legs 
nor  sit  up.  He  complainevl  of  no  rain.  A  month  later  he  could 
sit  up.  uLd  stniiLrhten  Liuiself  when  !::•  Wnt  forward,  but  his 
lo^Lr  limbs  remained  par.ilysed.  and  then  rapidly  wasted.  Active 
treatment  was  pursued  from  the  cutsvt — blisters  to  rfie  spme, 
strychnine,  sulphurous  baths — but  notLini:  -as  of  anv  use.  The 
bladder  and  rejtum  wore  unaffi-cted. 

In  1S.33.  eight  years  after  the  onset,  he  was  brought  to  me, 
and  his  condition  w;is  then  as  follows : — The  skin  of  the  legs 
was  liu-rally  lyinff  upon  the  bones,  and  no  flesh  was  recognisable 
by  pinching.    Electric  irritability  was  absent,  except   in   the 
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it  (iiV)  tcDBor  vaginm  femoris.     No  movement  of  legs,  feet. 
He  coalij  flei  his  left  liip  sliglitly  when  he  lay  on  the 
it  «i(l«,  bat  when  sitting  this  power  of  moToment  was  unahle 
OTcrconi«  the  weight  of  the  ^__ 

With  Ihe  hip  flexed  there 
no    power    of    extension. 
the   rif[ht   side  the  raove- 
it«  r>t  the  thigh  are  nil.     A 
id    formed    by   the    teneor 
pDK   of  the  lelt   (Bic)    side 
poses  the  complete  extcnNinTi 
the   thigh,   ami   when    an 
btmpt  is  made  to  uverronii- 
I  resistaDce.  the  pelvis  ro- 
I  boclcnards  on  the  Rpina! 
mo    so    na    to    produce    u 
irkcd  "saddle-back."'    When 
oiiiM  13  h<'ld  npright  the 
HjTtnents   of   the   lower 
obs    aro    flexed   upon    each 
r  as  in  fig.  17,  in  which 
is  represented  as  clinging 

liis  tntither's  neck  to  prevent  himself  from  falling.  Kever- 
t  a  few  months  after  the  onset  of  bis  attack,  this  child 
naged  to  move  about  by  the  aid  of  his  hands,  draggmg  his 
ul-qiiartcrs  after  him  like 
eripple  without  logs.  But 
n  dcTis(.^d  a  more  con- 
Btent  and  quicker  method 
'  osing  bia  lower  limbs. 
ndiDg  bimseir,  as  shown 
fi^.  18.  he  seized  bis  feet 
till  bin  banda  and  carried 
1  forward  ouo  after  the 
B  imitating  a  walk- 
Ue  Boon  became 
at  this  exercise 
bis    locomotion     was 

r  with  it  than  by  dragging  himself.     He  could  even  go 
Tbo  first  time  I  saw  him  he  had  walked  in  tbia  wav 
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for  more   than  six  years.     The   ligamentB   of  the  elbow, 
weak  at  that  age  to  enpport  the  whole  weight  of  the  body  all  at 
once,  had  become  stretched  on  the  aspect  of  flexion,  so  that  the 
forearm  and   arm   formed   an   ohtuse  angle  backwards   dnring^ 
extension  when  he  assumed  the  attitude  which  I  have  descril 
(seo  fig.  18). 

To  complete  the  relation  of  the  chief  facts  of  this  diaease 
all  its  varied  forms,  allasiou  must  be  made  to  cases  in  which 
paralysis  affectB  a  single  limb,  or  perhaps  a  siuglo  muscle 
limb.     The  tibialis  anticus,  or  the  triceps  muscle  of  the 
are  often  affected  in  this  way,  and  their  degeneration  catis^ 
special  varieties  of  club-foot,  which  ncceeaitate  the  wearing  of 
orthopedic  apparatus  night  and  day.     I  could  mention  cases  also 
in  which  the  paralysis  has  affected  the  arm  or  the  leg  either  in 
"  homiplegic  "  or  a  "  crossed  "  fashion. 

My  description  of  the  disease  is  drawn  exclusively  from 
own  experience,  now  extending  over  more  than  twenty  yei 
and  from  my  own  naked  eye  and  microscopic  examinations. 

Stjiptoms. — 1.  Phenomena  of  onset. 

(a)  The  initial  fever  is  iisually  but  not  invariably  present.'- 
M.  H.  Roger  and  M.  Laborde  have  stated  that  the  initial  fev 
invariably  present. 

As  this  form  of  paralysis  appears  to  every  attentive  observer 
consist  primarily  of  an  acute  myelitis,  situated,  as  I  shall 
hereafter,  in  the  front  horns,  it  is  bard  to  conceive  it 
without  febrile  reaction.     Nevertheless  I  have  opposed  to 
rational  opinion  of  M.  Roger  certain  clinical  facts  which 
shown  me  incontestably  that  this  paralysis   sometimes 
in  infants  without  any  appreciable  fever,  making  its  appearance 
in  the  daytime,   and   while   they   are  in  their  mothers'  arms. 
This  statement  is  corroborated,  amongst  others,  by  the  folloi 


■ring 


Case  Xo.  13.— In  18G7  I  saw,  in  consultation  with  MM.  Nel 
and  Oliff,  a  young  English  girl,  ajt.  8,  who  was  suffering  from  ex-' 
tensive  atrophic  paralysis  of  some  years'  duration.  She  was  of 
good  constitution,  and  had  never  ailed  except  with  infantile  febrile 
attacks,  occasioned  by  dentition.  One  morning  when  she  was 
about  2  years  old,  without  known  cause,  and  about  an  boar  after 
breaklast,  she  suffered  from  lassitude  followed  by  an  inability  to 
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BlAod.  The  mother  finding  no  aign  of  fever  about  her  called  iu 
Mr.  Paget,  the  celebrated  London  surgeon,  who,  finding  the  child 
free  from  fever,  pain,  or  convulsions,  reassured  the  family, 
Nevertheless  the  weakness  of  the  legs  went  on  increasing,  and 
towards  evening  the  child  lay  iu  bed  without  power  of  movement 
of  any  kind.  There  had  been  neither  fever  nor  any  kind  of  com- 
plaint, and  the  intelligence  and  senHibility  of  the  skin  remained 
unaffected.  This  condition  lasted  for  a  couple  of  months,  and 
tlien,  iu  spite  of  active  treatment  by  many  celebrated  London 
doctors  who  met  in  consultation  (blisters  to  the  spiue,  strj'chnine 
internally,  frictions,  and  shampooing),  the  lower  limbs  and  the 
right  upper  limb  began  to  waste  rapidly.  Such  was  the  story 
told  me  by  the  mother  of  this  patient  when  I  first  saw  her,  four 
years  after  the  onset  of  the  disease.  At  this  time  I  found 
destruction  of  the  muscles  of  the  lower  limbs,  except  parts  of 
those  moving  the  thigh  on  the  pelvis  and  the  foot  on  the  leg. 
Two  kinds  of  club-foot  had  been  produced  (right  equino-varus  and 
left  valgus).  The  muscles  of  the  bft  upper  limb  and  of  the  trunk 
and  neck  bad  recovered.  The  bowel  and  bladder  were  acting 
healthily. 

I  have  seen  other  children  who,  according  to  their  parents,  have 
been  stricken  with  this  kind  of  paralysis  in  the  day-time,  when 
in  robust  health,  without  the  least  sign  of  fever  or  increase  of 
temperature,  without  any  pain,  or  even  an  interruption  in  the 
act  of  suckling.  Sometimes  it  comes  on  in  the  middle  of  their 
games.  Iu  short,  it  must  be  admitted  that  the  fever  may  he 
entirely  absent. 

(b)  Duration  of  tlte  fever. — This  is  moat  variable,  as  shown  by 
the  following  table  made  by  my  son  from  cases  collected  in  ray 
practice.     Ont  of  70  cases 


The  fever  was  absent  in    Tcasos 

lusted  5  days 

in    5  eases 

lasted  1  hour             „    1  case 

8       „ 

»     3     „ 

2  hours            „    I     „ 

10     „ 

,,     1  case 

"a  night"       ,,  llcases 

11     » 

„     2  cases 

,  ■    •  '^2or3days"  „    6     „ 

15         M 

„     1  case 

4daj8              „    7     „ 

(?)          M 

„  25  cases 

I  have  noticed  that  the  duration  and  intensity  of  the  fever  both 
minish  in  proportion  to  the  youth  of  the  patient.     Finally,  I 
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have  seen  this  paralysis  follow  an  eruptive  fever,  typhoid  fever 
and  an  intermittent  fever. 

This  paralysis  usually  occurs  at  an  age  when  the  patients  are 
too  young  to  give  an  account  of  their  symptoms.  Patients  who 
have  been  attacked  at  the  age  of  8  or  4  have  sometimes  com- 
plained  during  the  acute  stage  of  severe  pains  in  the  limbs, 
usually  increased  by  movement. 

Convulsions  not  unfrequently  precede  or  accompany  the  fever. 
My  son  records  18  instances  out  of  70  cases.  Once  they 
preceded  the  paralysis  without  any  fever.  They  have  no  special 
characters. 

2.  Paralysis  and  Atrophy. — No  matter  whether  the  paralysis 
be  or  be  not  preceded  by  the  usual  initial  symptoms,  it  generally 
attains  its  maximum  from  the  first.  More  rarely  it  begins  with 
a  weakness  and  reaches  its  maximum  gradually.  Thus  a 
child  after  the  initial  fever  executed  all  its  movements 
naturally ;  then  there  was  a  difficulty  in  moving  one  or  other 
of  its  limbs,  and  in  two  or  three  weeks  they  became  absolutely 
inert. 

Sometimes  also,  but  still  more  rarely,  I  have  seen  the  pandysis 
relapse  after  recovery.  M.  Duchenne  fils  has  reported  two  such 
cases  from  my  practice.  In  three  cases  I  have  seen  a  paralysis  of 
the  tibialis  anticus  follow,  at  an  interval  of  several  years,  a  Bimilar 
paralysis  of  the  corresponding  muscle. 

The  following  table  shows  the  different  forms  which  this 
paralysis  may  assume  :— 

In  62  cases  there  were — 
5  of  general  paralysis 
9  ,,  paraplegia 

1  „  hemiplegia 

2  „  crossed  paralysis 

25  „  paralysis  of  right  leg 

7  „  paralysis  of  left  leg 
10  „  paralysis  of  right  or  left  arm 

2  „  lateral  paralysis  of  the  upper  limb  (pardlysies  latirales 
du  membre  swpirieur) 

1  „  paralysis  of  trunk  and  abdomen  (Duchenne  fils). 
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I  (a)  Ijos»    of    cJeclm-iniisailnr    conlraclHiti/.  —  The    carlieat 

sctrinl  examination  I  hare  made  was  on  the  tliird  day. 

Ca»e  Ko.  14. — A  thilj  10  months  old  was  brought  to  me  in 

^B(>3,  tlirac  da>'s  nfVor  tho  onset  of  the  disease.     There  hud  l«oii 

nro  (lays  of  fever  and  some  vomiting.     The  mother  noticed  on 

I  Light   tif   the   third   duy   that  the  rij^ht  arm  was  nBeleHH. 

pn    the   following  day    I    found   tho    arm    quite   deprivfd   of 

novement,  but  it  was  only  on  the  fifth  day  that  I  foand  tho 

"  Kiro-conlnif tilily  of  the  deltoid  weakened  as  compared  with 

lie  oorrcspoudiiig  muscle,   notwithstanding   that   it    remained 

lormal  in  the  other  ninscles  of  tho  limb,  and  that  tho  muscles 

f  the  band  had  already  begnii  to  recover.     Blisters  were  applied 

the  cervical    spine,    and    faradisation   of  tho   deltoid   was 

BaiBcdtuttily    commenced.      On  the   seventh  duy  the   electro- 

tODtnctility  of  the  deltoid  was  lost,  uud  in  a  month  its  foim 

1  disappeared,  the  skin  eeeming  to  bo  in  immediate  contact 

ith  the  shoulder  joint.     Afler  ten  applications  of  funtdisation 

)  weekly)  the  arm  and  forearm,  which  had  wasted,  were 

uiy  their  normal  size,  aud  tho  movements   of  the  forearm 

nd  band  set-mcd  to  he  ss  forcible  as  those  on  the  opposite 

^(le,  bat  the  shoulder  remained  wasted  and  the  elevation  of 

;omplctcly  lost. 

In  this  case,  then,  where  the  central  lesion  had  completely 
kpmed  the  deltoid  of  innervation,  the  electro-muscular  con- 
li^  nf  tliat  mQEcle  was  not  completely  abolished  until  tho 
\  day. 
B  often  established  this  same  ^t  in  other  mascles ;  and 
I  paralysed  muscles  retain  their  electro-mnscular  cou- 
lity  aft«r  the  seventh  or  eighth  d^y  I  have  always  seen  them 
r  thi'ir  motihty.  the  rapidity  of  recovery  being  proportional 
u  the  slight  impairment  of  irritability. 

(i)  Atrtjphy  of  the  paralysed  mu»cUa. — The  wasting  in  this 

liioaM  pronresBwt  very  rapidly,  more  rapidly  than  that  produced 

Ll>7  traamatic  lesions  of  mixed  nerves  in  the  adult.     It  is  propor- 

a  to  iho  loss  of  electro-muscular  contraciility,  or  in  other 

1  to  lite   nervo-lesion.     When   the   parents   have  noticed 

[  Bpecially  pronounced  in  certain  regions  a  few  days  after 

k  of  the  disease,  I  have  established  the  fact,  later,  that 

regions   clectro-mngcolar   contractility   was    lost    or 


98  INFANTILE  ATBOPHIC  PARALT8I8. 

[Dachenne  believes  that  the  degeneration  of  the  mnsde  follows 
close  upon  the  abolition  of  its  electro-mnscolar  contractility,  bat 
does  not  precede  it.] 

(c)  Temperature  of  the  paralysed  limbs. — ^Atrophy  bo  rapid 
and  severe,  affecting  as  we  shall  see  even  the  osseons  system, 
indicates  a  severe  damage  to  the  vaso-motor  nervons  system  of 
the  local  trophic  circulations.  The  temperatnre  of  the  paralysed 
limbs  is  a  sore  sign  of  this.  I  have  often  asked  those  who 
were  present  at  the  invasion  of  the  disease  if  the  paralysed 
limbs  were  warmer  than  the  others,  and  all  have  replied  nega- 
tively. This  question  must  be  reserved,  and  must  be  studied 
by  physicians  themselves.  As  for  the  lowering  of  the  tempera- 
ture in  the  atrophied  limbs,  I  have  myself  established  its 
existence  on  the  fourth  or  fifth  day  when  the  nervous  lesion  was 
severe. 

The  second  stage  of  the  disease  is  marked  by  return  of  volun- 
tary movement,  electric  contractility  and  tonic  power  in  certain 
muscles,  by  granular,  fatty  granular,  or  fatty  degeneration  of 
others,  by  atrophy  of  the  bones,  by  the  retraction  of  muscles 
whose  tonic  power  is  not  balanced  by  antagonists,  and  by  con- 
sequent deformities  and  varieties  of  club-foot. 

The  moment  when  the  unchanged  muscular  tissue  recovers 
its  voluntary  power  marks  the  termination  of  the  paralytic  period. 
The  duration  of  this  period  is  very  variable,  for.  in  the  same  limb 
mav  be  seen  muscles  which  have  recovered  in  a  few  davs  or 
weeks,  along  side  others  which  have,  on  the  contrary,  remained 
paralysed  for  many  months,  or  even  more  than  a  year. 

I  have  shown  that  in  the  paralyses  from  injur}'  of  mixed  nerves, 
voluntary  movement  returns  before  electro-muscular  contractility 
(as  is  also  the  case  in  lead  palsies).  I  have  not  seen  this  occur 
once  in  more  than  800  cases  of  infantile  atrophic  paralysis.  I 
have  not  ouce  seen  a  muscle,  the  contractilitv  of  which  had  been 
more  or  less  weakened,  fail  to  recover  its  electric  as  quickly  as 
its  voluntary  contractility.  The  nutrition  of  muscles  which 
thus  recover  improves,  and  they  increase  in  size.  The  muscles, 
on  the  other  hand,  which  remain  paralysed  waste  more  and 
more,  and  the  degenerative  process  which  had  attacked  some  of 
them  continues  to  spread.  The  degree  of  wasting  and  degene- 
ration of  these  muscles  can  be  estimated  by  the  thickness  of  the 
cellulo-fatty  tissue. 
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'  llio  nutrition  of  Uio  bones  of  the  paralysed  limbs  suffers  iu 

rarioas  degrees.     The  bones  waste  in   ail  directions.     I   Imvo 

neon,  for  example,  long  bones  shortened  to  the  extent  of  2,  6,  or 

8  ccotimotres    in   u   few  years.      The   bone-wasting  and   the 

pualysiii  are  not  always  proportionate  to  tiach  other.     Thus  a 

limb  nmr  lose  tbo  greater  part  of  its  muscles  and  be  shortened 

only  to  the  extent  of  2  or  3  centimetres,  while  another  limb  may 

be  KhorlcQed  to  the  extent  of  o  or  C  centimetres,  althongh  tlie 

mnacaliir  lesion  may  be  limited  to  two  or  three  muscles.  .  .  . 

^^  The  fanctiona  of  the  intestine  and   bladder   always   remain 

^Htact  iu  thi^  disf^ase  during  all  its  stages,  uo  matter  how  extensive 

^Hk  paralysis  may  be. 

^H   pATaoLooiCAL    Anatomt. — Spinal   cord.  —  [Reasoning  from 

Knttlogy,  and  from  the  similarity  in  the  symptoms  of  this  disease 

with  iboso  often  seen  in  wounds  of  the  spinal  cord,  Daohcnno 

iit«te<]  his  opinion  us  early  as  1855  that  the  sjiinal  cord  was  the 

scat  of  th^^  lesion  in  infantile  atrophic  parolysiii.     MM.  Barthez 

uid  itilliet  were  onablo  to  find  any  naked  rt/e  change  in  the 

spinal  cord  of  a  little  girl  who  died   of  pneumonia,   a  month 

after  Uie  onset  of  "essential  paralysis."     In   1804   M.   Comil 

exAmioMl  the  body  of  a  woman  ict.  49  who  had  been  stricken 

with  infantile  wasting  paralysis  (of  the  lower  Umbs)  when  two 

^neara  old,  and  found — 1.  Complete  fatty  degeneration  of  the 

^nrasdes ;    2.   Fatty  degeneration   of  the   nerves   with  wasting 

^nf  Uh>  oorve  tubes ;    8.   Wasting  of  the  antero-posterior  (»ic) 

^Bj^MABoli  of  tliv  cord  with  formation  of  amyloid  bodies  in  all  its 

^^b  1867  L.  darko  (Med.  Chi.  Trans.,  18l!7)  pubUshed  under 
^^Be  name  of  "  muscnlur  atrophy"  a  case,  presumably  of  tiiis 
^^■aeue,  in  which  wasting  of  the  cells  of  the  front  horns  of  the 
^H^d  was  fonnd  together  with  granular  degeneration  of  the  grey 

^H  MU.  Charcot  and  Juffroy  published  the  case  of  a  boy  aged 
^^B  who  had  KuHorod  from  infantile  wasting  paralysis,  attacking 
^^HBhto  Qaibtt,  bat  persistent  iu  the  lower  since  the  age  of  7> 
^^^^^Bio  died  of  consumption  in  18G6.  AJlor  giving  minute 
^H^^^piof  tbo  changes  seen  in  different  regions  of  the  spinal  cord 

^K  "  TLeae  lesions  began  to  be  approciablo  at  the  upper  end 
^Bf  tbi  Mrricml  enlargement,  where  there  was  merely  a  little 
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incontestable,  very  irregularly  distributed;  they  are  found  at 
points  where  the  motor  cells  are  scarcely  affected,  and  ihey  do 
not  necessarily  exist  at  all  those  points  where  the  cells  are  most 
seriously  damaged."  They  finish  with  the  following  conclusion : 
''We  think  that  we  may  affirm  that  the  motor  troubles  of 
infantile  paralysis  are  to  be  explained  by  a  primary  change  of 
the  nerve  cells  of  the  front  grey  horns  of  the  cord.  The  nature 
of  this  change  and  its  immediate  cause  have,  however,  yet  to  be 
determined.  ..." 

In  two  other  cases  of  infantile  paralysis,  both  of  which  died 
comparatively  early,  one  two  and  a-half  months  and  the  other 
six  and  a-half  months  after  the  onset  of  the  paralysis,  MM. 
Roger  and  Damaschino  found  great  enlargement  of  the  vessels 
of  the  cord,  an  abundance  of  granular  bodies  in  and  about  the 
lymphatic  sheaths,  and  atrophy  of  the  cells  of  the  front  horns  on 
the  side  corresponding  to  the  paralysis.  The  question  to  be 
decided  is  whether  the  wasting  of  the  cells  or  the  vascular 
(inflammatory)  change  be  the  primary  lesion.] 

•  ••••••  • 

Muscles.  Case  No.  15. — M.  Bouvier  has  given  me  an  oppor- 
tunity of  examining  the  condition  of  the  muscular  fibre  in  a 
young  girl,  Alphonsine  Quaras,  a^t.  12,  who  died  of  typhoid  in 
M.  Blache's  wards  at  this  Neckar  Hospital.  She  had  suffered 
from  atrophic  paralysis,  which  had  caused  on  the  right  side  a 
talipes  varus  (un  talus  pied  creua  varus  dans  sa  moiti^  antirieure). 
The  fleshy  mass  of  the  gastrocnemius  and  soleus  was  whitish 
yellow,  and  had  undergone  almost  complete  fatty  degeneration 
and  substitution.  It  was  hard  to  say  where  the  muscular  tissue 
began  and  the  surrounding  fat  ceased;  nevertheless  in  the  sub- 
stance of  the  gastrocnemius  were  found  a  few  isolated  points 
(1  or  2  millimetres  in  size)  of  a  more  or  less  good  red  colour, 
and  in  which  were  recognisable  striated  fibres  mixed  with  others, 
granular,  or  fatty  granular,  and  not  yet  completely  changed  into 
fat. 

The  other  muscles  offered  to  the  naked  eye  all  the  degrees  of 
tint  seen  in  progressive  muscular  atrophy,  from  bright  red  or  the 
palo  red  of  simple  atrophy  to  a  more  or  less  marked  yellow. 

I  have  established  by  microscopical  examination  that  the 
change  of  the  muscular  fibre  was,  as  in  progressive  mascular 
atrophy,  directly  proportional  to  the  yellow  colour  of  the  mnsele. 


ntFlKTn.E  iTHOPmO  f&baltbis. 


103 


■Tbas,  |1)  a  red  coloar  eren  in  the  most  wasted  muscles  sboued 

la  normal  state  of  nutrition  of  the  fibres ;  ('2)  alight  disculoratiuit 

1  eorroHponded  with  tba  tlisHppenrunoc  of  the  tranBvcrss  Btria' ; 

g)  ft  jellow  colour  (grudually  deepeiiiiig)  corroapondud  with  ilie 

mce  of  transversa  and  longitudinal  striai ;  and  (4)  in 

b  8t«ge  with  the  production  of  fut  vesicles.  .  .  In  one 

ftiHj  bare  I  found  Uie  muscular  fibres  prescuting  an  amor- 

I  frnmolation,  which,  according  to  Yirchow,  precedes  the 

^tj  change. 

On  elaeUq-miiscular  I'splomtioD  I  hare  alwajs  found  the 
at  number  of  healthy  fibres  in  the  contracted  or  ittraeted 
Ua.  It  could  harilly  be  otherwise,  fur  it  is  the  uiuscleB 
riiioh  recorcr  from  the  parulysia  whicli  drag  the  Umb  in  their 
liredion,  and  by  theii  continued  contraction  produce  the 
ieformities  of  the  limbs  and  joints.  On  the  other  hand,  the 
■iDscuiax  Gbrvs  are  most  clinugcd  and  fatty  in  the  antagonists 
if  Ute  contracted  muscles. 

Keren hck-fts  it  is  intuii  testable  that  one  has  sometimes  seen 
be  contracted  mnsclo  undergo  fatty  degeneration.  Such  muscles 
most  have  contracted  before  they  wasted.  -  ■  . 

Pjitbooext. — [The   only   doubtful   point   in    the   pathogeny 

^peucs  to  bo  whether  the  atrophy  of  the  cells  or  the  hyperiL-miu 

■  the  first  change.] 

PjiTBOLOoiCAL  Phtsioloot. — It  IB  important  to  bear  in  mind 

L  atrophic  Jufautilo  paralysis,  whatever  may  be  its  extent  or 

dty,  is  sometimes  neither  preceded  nor   accompanied  by 

my  fever  at  its  onset,  and  that  when  fever  exists  it  is  usually 

t  Blight  duration.     Tho  hypothetical  doctrine  of  general  atrophy 

i  the  cells  of  the  front  borns  of  the  cord  would  account  for  this 


The  primary  atrophy  of  the  cells  of  the  front  horns  would  also 
sudden  appearance  of  the  paralysis,  since  experiment 
these  ei-Us  to  bo  motcr.     On   the  other  hand,  the 

r  almost  complete  preservation  of  the  skin-sensibihty 

"Sliluned    by  the   small   amount    of   change   in   the   back 

I  WB  wore  ignorant  of  the  fact  that  the  so-called  motor  c>.-lla 
I  also  ovur  the  nutrition  of  the  muscles  and  the  bones 
farkich  thoy  are  destined  to  move.     This  information  has  been 
1  bo  physiology  by  pathological  anatomy. 


104  INFANTILE  ATBOPHIC  PARALTBIS. 

I  have  been  struck  by  the  absence  of  sacral  slough, 
other  serious  change  in  the  nutrition  of  the  Bkiu,  even  i 
GO  severe  as  to  cause  wastiug  and  degeneration  of  all  the  rauscla 
of  the  lower  limba.  Would  it  not  therefore  appear  that  I 
cells  of  the  front  horns  have  little  influence  on  the  nutrition  a 
the  akin  ?  It  is  necessary  for  the  production  of  these  sever 
changes  in  skiu  nutrition  that  all  the  constituent  parts  of  t 
cord  be  destroyed,  as  in  certain  hscmorrhagea  into  the  cord,  i 
that  the  spinal  ganglia,  the  organs  which  reinforce  the  troph] 
nerves  of  the  skin  (orgnnes  de  reiiforcement  des  nerfs  trophiq 
dc  Utpcau),  be  damaged.  In  short,  it  results  from  the  preceding 
facts  that  physiology  only  clears  up  certain  points  in  the  patho- 
geny of  this  disease,  but  on  the  other  hand  it  derives  therefrom 
much  information  on  the  troubles  which  follow  wasting  of  t;' 
front  horns  of  the  cord.  Clinical  observation  has,  tu  fac 
taught  that  muscular  nutrition,  independently  of  the  grot 
sympathetic — derives  innervation  (1)  from  the  cells,  or  some 
of  tlie  cells,  of  the  front  horns ;  (2)  that  these  motor  cells 
esercise  no  appreciable  influence  on  the  contractility  of  the 
bladder  or  intestine. 

Etiology. — This  disease  is  not  hereditary.  I  have  not  a 
with  any  nervous  trouble  having  any  relationship  with  ; 
disease  among  the  parents  or  ancestors  of  the  little  patiei 
Once,  it  is  true,  I  met  with  locomotor  ataxy  in  the  father  t 
little  girl  stricken  with  wasting  paralysis  of  the  right  low 
limb ;  but  in  this  case  the  first  signs  of  ataxy^ — the  lancinating" 
pains  and  the  vision  troubles — appeared  in  the  father  after  the 
birth  of  the  daughter.  This  isolated  fact  can  only  be  regarded 
as  a  coincidence.  1  have  never  even  seen  two  children  of  the 
same  family  suffering  from  this  kind  of  paralysis. 

Conditions  of  misery  and  privation  in  the  parents  and  childreii 
do  not  seem  to  act  as  causes,  for  the  disease  is  equally  common 
among  rich  and  poor.  The  quality  of  the  nurse's  milk  appears 
to  be  without  influence  in  the  development  of  this  disease.  Most 
of  the  children  had  excellent  nurses,  and  had  not  shown,  previous 
to  their  paralysis,  the  emaciation  and  almost  continuous  diarrhcea 
which  accompany  a  bad  or  insufficient  milk  supply.  There  is 
no  evidence  that  the  disease  is  more  common  at  the  time  of 
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weaning. 

Usually  the  disease  begins  about  the  age  of  2.     The  followiog 
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nude   by  my  son   from   fifty-six   cases  occorring  in  my 

ijiowe  the  esact  proportion  of  cases  commencing   at 

kges.     It  sbuwB  tbnt  tiie  proportion  increases  from  the 

dny  to  tLc  cn<l  of  the  first  year,  and  then  decreases  to  a 

extent  till  the  age  of  10. 

1  case     18  to  24  nsonths  . 
2  to  3  yet 
3toi     . 

I  to  6  months.     .     .     G    „         7  years. 
Btoia     „       .     .     .     6    „       10 
ktol8 

|£moUonal  states,  such  as  fright  or  anger,  do  not  canso 
ipbie  {luolysis ;  these  net  more  piirticularly  on  the  brtiin, 
iOK  int«l1irclual  troubles,  hemiplegias  and  general  paralyses, 
h  eontractm^s,  hm  without  chango  in  the  muscular  tissue. 

KluTeobBcrYed  ibis  last  fact  twice  especially;  among  other  cttses, 

II  ft  lilllt)  boy  iiged  4.  nlio  after  &  violent  fit  of  passion  was  shat 
p  ID  a  dork  closet  by  his  father,  and  camo  out  of  it  idiotic  and 

ilysedt     Electrical   examinations  five  years  after  the  onset 
ihed  the  integrity  of  electric  contractility,  and  consequently 
f  tfa«  texture  of  eacli  of  the  paralysed  muscles. 

The  o&ly  predisposing  cause  \vlili;b  seems  to  be  incoutestuhlo 
ideiitiUon.  "  lu  fact,"  says  M.  Ducbcunc,  junior,  "according 
t  iko  Koct  statcmenLs  which  we  have  been  able  to  get  with 
ml  to  the  onset,  tho  paralysis  has  come  on  tliirty-seven  times 
ptmen  the  sixth  and  the  twenty-fourth  monlb,  the  period  of 
p&titioD,  and  only  seventeen  times  outside  of  this  period.  ^Vo 
IftTD  farther  established  that  tliirteen  times  the  onset  occurred 
fabeo  one  or  seveml  teeth  were  being  cut." 

Inoppiositiun  to  tlte  observation  of  Heine,  who  makes  abnormal 
r  iliflicalt  dentition  play  an  important  part  in  the  causation,  wo 
Mve  uhaerved,  iiei:urdiiig  to  tho  statement  of  the  parents,  that  ■ 
I  poralyMK  occurring  while  a  tooth  was  being  cut,  was  not 
npuited  by  morn  violent  or  prolonged  fever  than  tlioK^ 
liieh  occurred  aftur  the  teeth  had  pierced  the  gums.  It  would 
,  tbereforiT,  that  there  are  individual  predispositions,  and 
tat  causes  which  hnvii  no  cRect  upou  the  spiual  cord  of  one 
liDil  act  vitdently  on  that  of  another. 
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caases.  DiArrhcem,  Tomiting^  stomnfh  tzoobles,  intesdiiftl  wonns, 
would  produce  reflex  pArabrses.  As  ft  fkct,  infintilft  pftrftljsis 
occurs  ydih  all  of  them.  3LI>iicheiizte.  junior ^  has  Men  it  follow 
measles  on  fixe  occasionsv  and  slight  CT|Aoid  twice.  It  may 
occur  without  appreciable  cause.  In  a  good  number  of  my  cases 
it  was  impossible  to  establish  the  slightest  feTer  or  indisposition 
ac  the  onset.  External  causes  such  as  chill  may,  aocording  to 
Kennedy,  produce  inilBLntile  paralysis.  ... 

DuGxosiSw — The  following  are  the  points  of  diagnostic 
Tslue : — 

1.  Sudd'fn  oru^,  uiUiiU't  tcith  f'iT'nr,  g»m^im^s  trithaut ;  with 
or  ifithout  oynruUion*. 

2.  Paral>4Mr  otKjnt  compiiU  and  fxtensirfy  jradwiUy  dvmiU" 
iihin*i  and  settling  in  a  ^rifater  or  U*^  number  ofmuscle$, 

3.  Diminution  of  dactrlc  oyntracdlity  from  thf  Urtt  in  direct 
propyrtion  to  the  amount  of  dama*je  dom  to  the  innervation  of 
the  p'lral^sed  muscles;  after  a  time  return  of  electric  con* 
tract ility  in  those  muscles,  or  parts  of  muscles j  the  tissue  ofvbich 
is  not  changed, 

-L  Various  partial  d^^formities  of  the  limbs  in  the  very*adcanced 
stage,  resulting  from  the  lc»ss  of  balance  in  the  tonic  muscmlar 
poicer;  arrest  of  derelpment  of  the  Uynes  in  the  regions  whose 
innemtion  is  at  fault. 

m 

5.  A  primary  spinal  chang'f,  demonstrated  l^  analogy  and  con- 
nrmed  by  pjthological  anat».»my. 
These  points  hare  never  failed  me  when  making  a  diagnosis 

at  anv  stasre  of  this  disease.' 

•  ••••••  • 

Pe<»nosis. — I  do  net  know,  as  I  have  already  said,  that 
atriZfpLic  paralysis  of  children  has  ever  terminated  fataUy.     . 

The  rare  autopsies  on  such  cases  have  been  made  on  patients 
who  hare  succumbed  to  accidental  diseases,  or  at  a  verv 
aJvanced  period  of  life. 

Althou£rh  the  disease  does  not  threaten  life,  it  is  neTertheless 
a  erave  a^ection  :  because,  by  causing  the  destruction  or  wasting 
of  organs  of  moTement,  it  compromises  the  muscular  fiomctions, 
the  shape  and  attitude  of  the  limbs.  I  may  giTe  an  idea  of  the 
grsTity  of  this  disease  by  saying  that  it  is  the  main  soiiree  of 
supply  for  orthopedists. 

The  prognosis  at  the  outset  has  no  relatiomwhip  to  ibe  con* 


IXTASTILB    ATDLOPBIC   PJHULYSIS.  107 

|.  of  the  first  stage,  the  exteiit  of  the  paral^'sis,  or  tlie 

band  dnmtion  of  the  fever.     I  have,  indeed.  Been  a  con- 

BBnmber  of  cases  iU  wliicli  at  the  ootaet  the  muaculnr 

I  Etricken  with  paratj8is,  accompanied  by  loDg  and 

fever,   in  which,   nevertheless,  the   muscles  recovered 

I  tnotttJty  without  wasting  (these  arc  tlie  cases  called  temporury 

f  KenQody).     In  some  cases  after  the  paralytic  period  very  ft'w 

II  wasted  or  changed,  while  in  others  in  which  the 

ftl^niis  has  invaded  one  or  several  limbs  without  fever  or  cou- 

Uiooa,  all  or  nearly  all  the  muscles  have  been  destroyed  by 

Uy  or  granular  change. 

Tho  gravity  of  the  prognosia  is  in  direct  proportion  to  the 

Btoont  of  nerve-damage  which  causes  the  wasting  and  fatty 

,  the  paralysed   muscles.     Now  a  knowledge  of  the 

rant  of  nervous  domage  menacing  muscular  nutrition   can 

aly  ba  gut  at  by  electro-mascnlar  exploration. 

I  fa«ve  pointed  out  that  iu  this  disease,  as  in  paralyses  follow- 

Dg  injuricH  of  nerves  or  of  the  cord,  the  more  the  contractility 

I  seiuribility  of  paralysed  mnscles  are  diminished,  the  more 

and    the   Diore   rapidly  they   become   fatly   and 

here   remind   the  reader  that  absence  of  electrical 

I  a  muscle  has  not  the  same  value  at  all  periods  of 

i  diieue.  for  during  the  paral}-tic  period  it  merely  shows  that 

*  mnselo  is  menaced,  while  in  the  chronic  stage  it  shows  that 

\  is  actually  changed  in  texture.     It  may  happen,  however, 

t  a  few  nuficnlar  fibres  remain  intact,  but  so  enveloped  iu 

e  that  their  contraction  is  inappreciable. 

It  LB  hardly  necessary  to  add  that  the  gravity  of  the  prognosis 

mix  less  on  tbo  number  of  muaclos  alTccttnl  than  on  their 

ional  importance. 

I  1^  fonn  an  exact  prognosis  an  exact  knowledge  of  the  changes 

1  fiirm  and  utihty  of  the  limbs  caused  by  the  loss  of  this  or  that 

necessary.     These  are  the  ]Kiiuts  which  have   been 

I  by  my  electrical  investigations.     ^Mio  would  have 

I  for  example,  that  thu  foot  is  less  deformed,  and  the 

i  of  the  lower  limb  less  impeded,  by  the  loss  of  all  the 

lot  the  fool  than  by   the   parolj'sia  of  only  a  few  of 

I  a  UDgIs  muscle  is  wasted  very  eonsidenihle  deformities 
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Fig.  19. 


are  gradually  produced,  which  sooner  or  later  impede  both 
standing  and  walking,  rendering  them  difficult  or  even  impossible* 
The  following  is  an  example  of  this  : — 

Case  No,  16. — A  child  of  8  years  old  was  brought  to  me 
because  of  a  limping  which  had  come  on  without  appreciable 

cause.  On  electrical  exploration  I  found 
apparent  absence  of  the  muscles  of  the  calf. 
I  therefore  advised  faradisation  of  the  muscles, 
and  the  use  of  a  sandal  at  night  for  main- 
taining  a  continued  extension  of  the  foot. 
This  was  not  done,  and  six  years  later  the 
child  was  brought  to  me  with  direct  hollow 
talipes  {talus  pied  creux  direct),  the  front 
view  of  which  is  shown  in  fig.  19.  Move* 
ment  of  the  ankle  joint  was  abolished,  and 
flexion  of  the  foot  was  only  managed  by  a 
supplementary  movement  between  the  cal* 
cancum  and  astragalus,  which  caused  a  flexion  with  extreme 
abduction,  as  is  shown  in  fig.  20. 

This  is  a  serious  deformity,  and  if  it  exist  on  both  sides, 
walking  and  standing  become  painful  and  difficult.  .  .  . 

If  I  were  to  take  the  other  muscles  of  the  foot  individually  and 
singly,  I  could  show  by  clinical  observation  that  these  partial 

atrophic  paralyses  are  usually  more 
serious  than  the  total  destruction  of  the 
muscles  of  the  foot,  although  at  first 
they  cause  so  little  hindrance  to  locomo* 
tion  that  very  great  attention  is  necessaiy 
for  their  diagnosis. 

Finally,  among  these  partial  paralyses 
of  the  upper  or  lower  limbs  there  are 
some  muscles  whose  loss  hinders  function 
more  than  that  of  others.  If  the  total 
destruction  of  the  muscles  moving  the 
ankle  causes  no  great  hindrance  to  loco- 
motion,  it  is    far    otherwise    with  the 

muscles  of  the  hip In  the  upper 

limbs  the  loss  of  the  deltoids  and  flexors  of  the  elbow  almost 
completely  annuls  the  use  of  the  arms.  In  the  hand  the  musdeft 
of  the  thenar  eminence  are  of  the  first  necessity 


Fig.  20. 
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luTic  Actios  op  Looaused    Faiiadisation. — At  a 
lto(  far  TCmovetl  from  the  oiuel, — Localised  faradiautiou 
'-c,  at  a  period  near  the  commeQcemeut,  cnu 
I  tlic  daratioit  of  the  piiralysJs,  dimiitiab,  if  not  prevent, 
S  <>f  tlio  muscles,  and  possibly  provont  fatty  clinLgu. 
.  I  do  not  rocommciid  tbo  use  of  lucalised  farailisatiou  at  tlie 
:,  esptjciully  wlicn  fever  shows  a  state  of  inflammation.     At 
iriod  we  need  only  have  recourso  to  general  aiitipliloKistic 
rea  saiUilile  to  the  age  of  the  sabject.     These  should  be 
ei)  to  eonibat  a  lesion  of  the  spinal  cord  or  part  of  It. 
iCBcqaeDtly,  in  its  neighbourhood  and  along  its  course  dry  or 
It  cupping  ghould  be  applied  with  blisters,  &o. 
But  when  the  acute  stage  has  pasRod  (usually  after  three  or 
ir  weeks)  localised  excitation  of  the  muscles  becomes  necessary, 
lie  the  geiiL-ral  treatment  is   continued  at   the    same   time 
^lenilsi^'es  to  the  skin  or  intestinal  tract,  calomel  internally,  as 
I  by  Kennedy,  and  direct  excitants  of  the  nerve-centres, 
Ich  Bft  Mrjebnine,  &c. 

ban)  shown  that  in  its  symptoms  and  course  this  disease 
I  rsBeuibleg  paralyses  following  injiiriea  of  spinal  nerves.  It  is 
well  known  that  at  the  outset  of  this  paralysis  a  great  number 
of  niusflcs  are  erjunlly  paralysed,  but  that  some  of  them  rapidly 
recover  their  motility  without  wasting  or  suffering  any  nutrition 
ekaage,  while  then'  are  others  in  which  movement  does  not  return 
tflt  iflar  «  long  period,  remaining  more  or  less  wasted,  and  that 
B  roniiiin  permanently  paralysed  and  become  faity  and 
Farther,  it  is  jwssible  by  electro-muscular  explora- 
ifltingoish  those  muscles  in  which  movement  ought 
n-turn  from  those  which  will  remain  long  paralysed, 
1  vhjek  will,  in  addition,  suffer  in  their  nutrition. 
f  We  may  expect  as  favourable  results  from  localised  faradisa- 
in  Wasting  infantilo  paralysis  as  iii  paralysis  following 
r  of  the  nerves  and  cord.  It  happens,  in  certain  cases, 
I  muscles  whoso  nervous  influx  shows  feeble  obstruction  in 
)  &om  the  centre  to  the  periphery,  in  coDseijuence  of 
fcali)^  lesion  of  that  point  of  the  coixl  whence  this  Indus 
t«s,  slowly  recover  their  motility.  I  have  quoted  cases  in 
1  movement  returned  only  after  many  months,  although  the 
9  bod  suffered  very  little  in  their  nutrition,  showing  that 
vooji  lesion  was  not  very  severe. 
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lu  similar  cases  of  wasting  infantile  paralysis,  when  electro- 
muscular  exploration  shows  that  the  muscles  are  bat  slightly 
damaged,  electric  excitation  would  probably  hasten  the  return  of 
motor  power.  Need  one  insist  on  the  importance  of  this  quick 
re-establishment  of  motility  at  a  time  of  life  when  nutrition  is  so 
active,  and  limbs  may  suffer  an  arrest  of  development  as  m  con- 
sequence of  their  absolute  immobility  ? 

These  precepts  when  first  put  forward  were  not  supported  by 
sufficient  experience  ;  I  foresaw  merely  that  their  application  must 
be  crowned  with  success.  Now,  however,  this  point  is  settled,  for 
all  the  cases  of  infantile  wasting  paralysis  seen  by  me,  in  which 
electro-muscular  contractility  was  merely  diminished,  recoTered 
rapidly  enough  without  wasting  or  deformity,  when  localised 
faradisation  was  applied  a  short  time  after  the  onset. 

The  infantile  paralyses  of  the  same  kind,  of  six  months,  a 
years,  or  two  years  duration,  in  which  electro-muscular  con- 
tractility was  no  longer  weakened,  also  recovered  with  faradisa- 
tion ;  but  the  limbs  had  become  weakened  by  the  long  duration 
of  the  paralysis,  and  when  the  paralysis  was  situated  in  the  feet 
these  were  more  or  less  deformed. 

8.  Muscular  faradisation  maybe  applied  to  very  young  infiuits, 
for  a  considerable  period  (one  or  two  months),  and  in  strong  doses, 
provided  the  intermissions  of  the  current  are  sufficiently  slow. 
I  have  excited  the  muscles  of  many  children  from  a  few  weeks  to 
a  year  old,  sufficiently  to  get  strong  contractions.  These  children 
have  not  usually  shown  signs  of  pain  when  I  have  taken  the 
precaution  to  accustom  them  gradually  to  the  strange,  but  not 
painful,  feeling  of  electric  contraction  of  muscles.  They  soon 
begin  to  be  amused  by  the  operation.  It  is  true  that  some  of 
them,  according  to  their  parents,  show  more  gaiety  and  vivacity 
towards  the  end  of  their  treatment  (after  thirty  sittings,  for 
example).  It  is  then  advisable  to  suspend  the  treatment  for  a 
few  weeks,  and  to  resume  it  as  occasion  demands. 

I  regret  that  I  did  not  appreciate  earlier  the  harmlessnees  of 
localised  faradisation  with  slow  intermissions  on  the  general 
conditions  of  young  children,  for,  governed  by  prejudice,  I 
Lave  often  refused  to  apply  it  when  it  would  have  been  most 
useful. 

4.  The  muscles  whose  contractility  is  very  feeble  remain  a 
long  time  paralysed,  and  waste  considerably.    Although  it  may 
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I  imposKible  to  prevent  wasting,  localised  faradisation  preveuts 
i  from  becoming  extreme,  and  sufficient  fibres  may  b;  this 
MDfi    be    prtseircd    to    unable    the   muscles   to   fulfil    their 


-  muaulea  wliicli   from   the   ontaet  fail  to  respond  to 

L  fftmdiHation   waste   completely,   and   these   ultimately 

t  iltered  in  tostare  wholly  or  in  part.     But  must  they 

IfxlIiMy  perish  ?      Reaaoniug  lij  analogy  we  may  hope  that 

nis  Deed  not  always  occur.     In  fact  this  abolition  of  electric 

utracUlily  shows,  in  paralysis  from  nerve-injury,  a  complete 

Bpps^  of  the  nt^rvOQB  iuUds.     But  we  know  how  in  this  last 

■ection   localised    faradisation    has    restored    movement    and 

ntritinii  in  mnttcles  wasted  to  the  last  degree  nheu  it  has  beeu 

lUnl  nt  iho  opportune  moment,  i.e.,  after   the  euro  of  the 

I   lesion  and    the    regeneration    of    the    nerve.       We    may 

I  (or  n  liku  result  in  infantile  wastiug  paralysis ;  for  when 

>  spina)  lesion  is  cured,  and  the  nerve  force  rotama  to  the 

RcleH,   localised  faradisation  sometimes  restores  their  nutri- 

s  uid  prvTents  the  degenorution  which  sooner  or  later  would 

)  occorrcd,  as  it  does  in  cases  of  paralysis  from   ncrre-injury 

1  li»v6  not  received  a  timely  electrical  treatment,* 

k6.  Bat  wlicn,  in  infauLilo   paralysis,  should   faradisation  be 

rplied  to  a  muscle  which  lias  lost  its  faculty  of  contracting  with 

Heal  stimulation  ?     In  other  words,  when  does  the  c^intnil 

;x>as  influK  return  to  the  muscles'?     I  have  proved  byesperi' 

rawnt  that  in   paralysis   from  n<.-rvc -injury   the  applieatiou   of 

Ctradiiuitiou  made  regularly  from  the  beginning  does  not  prevent 

ibe  mnscles,  nbose  irritability  is  lost,  from  wastiug,  almost  com- 

\*lv,  for  sis,  eight,  or  ten  mouths,  and  that  it  is  only  after 

D  of  timi;,  the  nerve  lesion  being  then  cured  and  the  nerve 

B  returning  to  the  muscles,  that  faradisation  can  not  only  save 

1  from  complete  destruction  but  can  even  recall  their  uutri- 

1  and  their  motility.     lu  my  first  cditiou  I  wrote,  "It  would 

t  inpradent  to  wait  so  long  before  submitting  these  muscles  to 

1  treatment  continued  for  a  sufficient  time,  for,  after  six 

F  this  disease,  I  have  known  muscles  disappear  com- 

1  in  spite  of  nil  efforts  I  hnvf  bei^n  uuable  to  n^store 

■ppMt  to  m*  to  attich  lufficitDl  unporlanc«  to  the  pmh«t>1r 
Otdfcetli  onm  iMl.ia  InponiUle ;  wliilc  tha  repai'  of  eon- 
f  fram  bealttif  molor  Mils  aoed  ncicf  be  dopiund  ot. — 
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them.  It  is  not  surprising  if,  under  the  influence  of  an 
analogous  cause  (a  pathological  state  of  the  cord),  fatty  change 
occurs  sooner  in  the  child  than  the  adult,  and  since  the  time  of 
the  return  of  nervous  influx,  or,  in  other  words,  the  cure  of  the 
nerve  lesion,  has  not  yet  heen  determined  in  these  cases  of 
infantile  paralysis  I  advise  the  treatment  by  localised  faradisa- 
tion of  the  muscles  which  have  lost  their  contractility  to  be 
commenced  as  soon  as  possible.  By  acting  thus  can  muscles  be 
more  often  saved  from  complete  destruction  ?  We  have  a  right 
to  hope  so,  but  the  future  can  alone  decide  the  question."  This 
is  what  experience  has  taught  me  since  I  vncoie  those  lines. 
Children  have  been  sent  to  me  two  or  three  months  after  the 
invasion  of  wasting  paralysis.  Many  of  their  paralysed  muscles 
no  longer  responded  to  the  strongest  electrical  excitation.  Some 
of  these  have  occasionally  been  saved  from  complete  destruction. 
Among  these  muscles  some  are  of  very  great  utility,  however 
feeble  they  may  be,  and  it  is  these  which  we  must  try  pariicn* 
larly  to  develop. 

7.  After  the  loss  of  a  muscle,  the  limb,  obeying  the  tonic 
power  of  its  antagonists,  whose  exaggerated  movement  is  no 
longer  held  in  check,  is  ultimately  dragged  in  the  direction  of 
these  latter.  Hence  occur  faulty  positions  and  deformities 
which  may  prove  great  hindrances  to  muscular  functions.  .  .  . 

I  enter  into  these  details  in  order  to  make  it  plain  that  it 
is  important  not  only  to  try  to  recall  nutrition  in  muscles 
threatened  with  destruction,  but  also  to  prevent,  especially  in  the 
lower  limbs,  the  deformities  which  necessarily  result  from  the 
contraction  and  retraction  of  antagonising  muscles.  .  .  . 

Treatment  at  a  time  very  distant  from  the  onset, — It  is 
almost  always  at  a  very  advanced  period  of  infantile  paralysis, 
when  every  kind  of  treatment  has  been  exhausted  in  vain, 
that  electricity  is  resorted  to  as  a  last  resource.  It  is  still  able 
to  do  good  service,  but  it  is  conceivable  that  its  chance  of 
success  is  lessened  by  its  tardy  application. 

1.  The  paralysed  muscles  which  at  the  onset  of  the  disease 
retain  intact  their  electric  contractility  and  sensibility,  rapidly 
recover  their  power  of  voluntary  contraction,  but  often  remain 
for  a  long  time  weakened  and  notably  wasted. 

It  is  important  to  faradise  these  muscles  after  they  haTS 

overed  their  motility.    A  short  stimulation  vrith  a  moderate 
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I  cnrreDt  saffices  in  a  short  time  to  develop  tbeii    power  and 
stimuUte  their  growth.     I  have  noticed  this  in  moat  of  the  little 
patients  who  have  been  sent  to  me  long  after  the  onset  of  their 
disease. 
K     2.  The  mascles  whose  electric  contractility  is  more  or  less 
^nreakeDed  in  the  acute  stage  altimatelj  recoTOi  this  faculty  as 
Hirell  as  their  power  of  yoluntary  movement,  but  this  latter  ia 
Bjpflen  very  slow  to  return.     Localised  faradisation  will  restore; 
HjnoTement  afler  all  other  measures  have  failed.  .  .  . 
W      9.  Those  wasted  muscles  which  after  a  month  or  a  year  are 
still  deprived  of  their  electric  contractility  and  sensibility  are 
probably  altered  in  texture.     If  this  nutrition  change  has  com- 
pletely destroyed  the  muscular  fibre  we  cannot  hope  to  restore 
til  by  any  means.     But  the  change  of  muscular  tissue  is  often 
izregnlar,   as  is  shown  by  electro-muscular  exploration  ;  poet- 
mortem  examination  is  still  better,  or  the  examination  of  the 
living  muscle  made  with  the  help  of  the  tissue  punch.     In  such 
a  c&se,  the  healthy  fibres  may  become  the  nuclei  of  new  muscles 
tfnder   the   influence   of  localised    faradisation.      Indeed,   new 
L  nascoliir  fibres  may  develop   around   those   which   are  intact. 
rb  a  granular  or  fatty  muscle  there  may  still  remain  many  sound 
IjElbTes;  these  sound  fibres  may  be  so  enveloped  in  fat  that  their 
■fontractioD  is  no  longer  visible  when  testing  the  condition  of 
WQie  muscle.     Therefore  although  the  absence  of  electro -muscular 
■eontractility  iu  the  advanced  stage  of  this  disease  may  indicate 
fatty  or   granular   state  of  the  muscle,  we  may  still  hope, 
1  in  the  absence  of  this  sign,  that  there  are  still  enough 
ialtby  fibres  bidden  by  the  fatty  tissue  to  form  the  nucleus  of 
(atore  fibres  or  muscles  which  may  be  developed  by  localised 
v^radisatioD. 

.  .  [Duchenne  records  the  case  of  a  hoy,  aged  7i,  who  had 
atrophy  of  the  deltoid  and  upper  limb  of  four  years  standing,  the 
roBolt  of  infantile  atrophic  paralysis.  This  patient  was  treated 
by  localised  faradisation,  with  slow  intermissions  applied  three 
times  a  week  unintermptedly  for  two  years.  To  the  electrical 
treatment  were  added  gymnastic  esercisea  according  to  Ling's 
method.  There  was  a.  steady  but  slow  improvement.  The 
B  of  the  deltoid  gradually  recovered  except  at  the  posterior 
,  and  with  its  restored  nutrition  the  functions  equally  re- 
"Tbis  good  result  was  due,  no  doubt,  to  the  perse- 
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verance,  admirably  seconded  by  the  parents,  with  which  the 
treatment  was  carried  out.  Not  only  were  the  parents  not 
discouraged  by  the  length  of  the  treatment,  bnt  they  perseyered 
with  the  shampooing  and  localised  gymnastics  in  a  most 
scrupulous  manner." 

Since  the  publication  of  this  case  I  have  obtained  a  con* 
siderable  number  of  equally  happy  results  in  analogous  cases. 

These  facts  show  incontestably  that  even  where  the  absence  of 
electro-muscular  contractility  gives  cause  to  fear  that  the  museular 
tissue  is  absolutely  degenerated,  there  may  still  remain  a  few 
sound  fibres,  while  other  healthy  fibres  may  be  developed  even  to 
the  extent  of  the  reformation  of  entire  muscles.  Such  a  result, 
it  must  be  known,  can  only  be  got  by  long  treatment,  and  it  is 
useless  to  attack  such  cases  without  sufficient  force  of  will  to 
continue  for  one  or  two  years,  or  even  more,  as  was  the  case 
with  the  patient  alluded  to  above. 

If  the  result  were  always  favourable,  the  physician  would 
never  shrink  from  the  weariness  inseparable  from  such  a  long 
course  of  treatment,  and  the  parents  would  cheerfully  face  Uie 
cost  and  annoyance  it  entails.  But  unfortunately  we  can  promise 
nothing.  [A  case  is  quoted  in  which  faradisation  applied  to  the 
deltoid  for  eighteen  months  consecutively  produced  no  result 
In  this  case  the  treatment  was  commenced  eight  years  after  the 
commencement  of  the  trouble.] 

Even  when  all  hope  of  restoring  the  muscles  is  lost,  fiEmidisa- 
tion  will  be  useful,  and  in  certain  cases  necessary  for  the  develop- 
ment of  the  bones.  I  have  said,  it  will  be  remembered,  that 
this  disease  does  not  merely  affect  the  muscles,  as  its  name  would 
imply,  but  that  the  bones  also  undergo  an  arrest  of  development 
proportioned  to  the  damage  of  the  nerve  centre.  If  the  trouble 
lies  in  one  of  the  lower  limbs  there  results  a  shortening  which 
may  considerably  hinder  both  standing  and  walking.  I  have 
seen  a  shortening  of  six  centimetres  in  the  lower  limb  of  a 
girl  of  9,  the  result  of  a  paralysis  when  she  was  2}.  In  others 
aged  12  or  15  the  shortening  amounted  to  8  or  9  centimetres. 
This  shortening  caused  so  much  limping  that  it  had  to  be 
compensated  by  a  thick-soled  shoe.  Such  a  shoe  is  necessarily 
ungraceful ;  it  can  not  be  concealed,  and  causes  great  fatigue  to 
the  joints  of  the  foot,  the  muscles  of  which  are  almost  completely 
wasted.    It  is  never  too  early  to  begin  trying  to  prevent,  if 
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>  great  a  ilifTtirenoa  in  tbe  length  of  the  limliH.     I 

I  eqnal  to  faradisation  for  helping  the  pflwth  of 

I  know  how  ncceasary  it  is  to  eierclso  caution  in  all 

)  questions,  Imt  I  neverthelesB  aifirm,  so  far  as  my 

bng  «xpcricuw  vWll  permit,  that  io  this  disuase  under  the  influ- 

eaee  of  locoliHcd  faradisation  the  hones  increase  in  length  and 

otrctuol^rencc,  and  that  with  this  treatment,  employed  for  many 

years  on  poor  children,  I  have  only  bad  one  instance  of  shortening 

of  two  or  thrufl  centimetreB  in  a  case  in  which  the  shortening 

mold  prohably  have  been  greater  by  five  to  nine  centimetres  if 

the  vaalod  limb  had  been  loft  to  itself, 

4.  One  worJ   on   treatment  by   contiutions    cturents.      Tho 

tompU   I   bavit  made  cause   me  to  fear  lest  it  often   prove 

ficolt  of  application  by  reason  of  tho  pain  at  the  points  of 

atact  of  the  rheophorea  with  the  skin.     Most  of  those  sub- 

^  to  ctintinnous  carreuts,  even   from  a  small  number  of 

into  with    alight    electrolytic   action,   have   cried   terribly. 

letimes  the  parents  liave  discouutonanced  the  treatment  after 

bw  sittings.     Nevertheless  I  associate  it  as  much  as  possible 

1  tooaliaed  faradisation. 

I  6.  ('oDcorrenlly  with  electricity  we  must  substitute  the  lost 

t  by  clastic  apparatus,  and  later  employ  "  orthopedy  " 

D  the  paralysis  is  in  the  lower  limbs.     We  should  endeavour 

—1.  To  Civour  Uifi  nutrition  of  those  muscles  which  are  most 

I  and  most  threatened  by  atrophy  liy  placing  them  in  a 

■tote  of  continnons  shortening.     2.  To  prevent  the  retraction  of 

iboM  muiicli^s  whose   tonic   power  has  become  predominating, 

ami  the  club-fcct  which  will  result  therefrom,  by  baluucing  tbetr 

IODIC  power  by  an  antagonistic  mechanical  powur.     3.  In  a  very 

kdranccd  otagc,  when  recovery  of  the  wasted  and  degenerated 

BOflcles  is  no  longer  possible,  to  help  standing  and  walking  by 

i  orthopedic  apparatus. 
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CHAPTER  IV. 

ACUTE  ANTEBIOR  BPINAL  PABALYBIS    OF  THE  ADULT   (aTBOPHT  OT 

THE  ANTERIOR  CELLS  OF  THE   CORD).* 


The  following  case  establishes  the  existence  of  this  form  of 
paralysis  in  the  adult. 

Case  No.  17. — A  young  lady,  set.  22,  habitnally  healthy, 
awoke  one  morning  with  fever,  general  aching,  and  a  difficulty  in 
moving,  and  this  without  obvious  cause.  About  an  hour  later 
there  were  pains  along  the  course  of  the  spinal  column,  particu- 
larly severe  in  the  cervical  region,  and  radiating  to  the  upper 
limbs,  with  formication  in  the  fingers ;  then  followed  loss  of  all 
movement.  Nevertheless  the  sensibility  of  the  skin  remained 
intact,  and  tliere  was  no  trouble  in  micturition  or  defecation* 
Four  days  after  the  onset  the  fever  disappeared,  but  the  paislysis 
lasted  for  two  mouths  and  a  half,  when  the  lower  limbs  began  to 
recover  their  motility,  with  the  exception  of  flexion  of  the  left 
ankle.  Towards  the  third  month  some  movement  returned  in 
the  upper  limbs ;  at  this  time  the  spinal  pains,  which  hid 
diminished  for  a  month  past,  completely  disappeared ;  but  the 
upper  limbs,  the  right  in  particular,  were  atrophied,  especially 
at  the  shoulder,  arm,  and  thenar  eminence. 

Six  months  after  the  onset  of  the  disease  the  young  lady  was 
sent  to  me  from  the  country,  and  I  then  established :  1.  Thst 
motility  had  returned  in  the  muscles  of  the  lower  limbs,  except 
in  the  right  (sic)  tibialis  anticus,  which  was  atrophied,  and  had 
produced  on  this  side  a  commencing  equinus.  2.  That  in  the 
right  upper  limb  the  deltoid,  infraspinatus,  flexors  of  the  elbow, 
intcrossei  and  the  muscles  of  the  thenar  eminence,  contracted 
neither  to  the  will  nor  to  electricity;  that  these  mosdeSy 
especially  the  posterior  third  of  the  deltoid,  were  atrophiadf 
while  on  the  opposite  side  the  paralysis  was  limited  to  tha 
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^Himtna  magnns  and  the  flesora  of  the  fingers.  The  condition 
of  Uiia  yoaiig  lady  was  ranch  improved  by  locnlised  faradisation 
of  tbo  wastiid  mascles.  Bnt  the  deltoid  and  abductor  poUiaiB 
on  tbe  right  aide,  and  the  left  {*k)  tibialis  anticus  gave  no  signs 
of  lifo  «fl«r  twenty  eittings.  Microscopic  examination  of  a  small 
portion  of  the  last  muscle,  which  I  removed  with  my  "  tissne 
panch,"  lUKiwed  me  that  it  was  degenerating.  In  this  group  of 
RTmptonis  (sudden  general  paralysis  localising  itself  many 
montiiE  later  in  certain  ranscies  which  waste  in  various  de^eos, 
wiiboat  sensor}'  trooblea  or  loss  of  fauction  in  tbo  bladder  or 
rpctdtn)  who  con  fail  to  recognise  the  symptoms  of  infantilo 
atrophic  pamlysia  ? 

Afl  I  record  this  case,  two  others  have  jnst  come  under  my 
notice  which  will  serve  to  demoustrato  the  real  existence  of  this 
form  of  paralysis  occurring  spontaueonsly  in  the  adult.  The 
folluwing  ia  a  short  summary  of  one  of  them,  the  other  will  be 
givcD  when  dealing  with  progno»i». 

Coat  So.  18. — On  March  21,  1870,  I  was  called  in  consulta- 
tion by  niT  cfinfrrrr,  M.  Martin,  to  see  M.  X.,  aged  about  42, 
living  at  I^assy.  lie  was  strong  and  habitually  healthy,  having 
DSTer  euflercd  from  any  grave  disorder ;  but  bud  contracted  the 
habit  for  the  past  twenty  years  of  taking  a  glass  of  absinthe 
ef«ry  day,  and  of  smoking  night  and  morning  tobacco  (caporal) 
contuning  a  lar^e  quantity  of  nicotine.  These  were  the  only 
poratblo  [ircdisposing  causes  of  the  nervous  disorder  with  which 
\m  vraa  stricken.  In  1848,  while  making  a  great  effort  to  raise 
a  heavy  weight  from  the  ground,  ho  felt,  he  says,  a  "  crack  "  in 
Uu)   loJDv,    followed  by  severe   pains  radiating  to    the   limbs, 

I  at  the  same  time  a  numbness  of  the  legs  and  feet,  formi- 

ioD  in  till-  Uh'B,  and  then  a  weakness  in  the  lower  limbs, 
\  ^lieh  gradually  increased,  and  ended  in  complete  paralysis. 
Thin  {Mralyns  was  cored  in  about  two  months,  but  the  activity 
of  the  itgs  ne^or  completely  returned,  although  his  health 
reBuined  perfect  till  July,  1869,  when,  without  appreciable 
cuue,  he  was  eaddenly  attacked  one  day  with  a  feeling  of  las- 
Blulfl,  wbiefa  was  soon  followed  by  a  general  cramp,  wliich  com- 
pcUiid  htm  to  kocp  hia  bed.  A  fever  then  set  in  which  lasted 
leTersl  days,  and  was  accompanied  by  pmns  iu  the  limbs.  A 
Itttio  tim«  afU-T  taking  to  his  bed  he  experienced  great  difHcnlty 
IB  aorin^i  and  the  nest  morning  ho  waa  completely  paralysed 
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LZ.1  :c-^i  z^iu  zziT-Ti  iz.  jJi  :ei  dr.  iit  siriiess  degree.  Thifl 
^z^z.".rkl  Hiiciff  TiLrtl^i-f  li^if-i  ilZ  lii*  niiCiSi  of  December. 
■ri:i.  =.:  zji  ZjrTsfiifri^  rr^nrz^ri  n.  liif  ^c^et  iizr.:*,  first  in  the 
isir-r?  :■:  il*  i7:i:  v.  iliz.  iz.  ihif  Ifxiw  :•:  iric  -vriss,  and  lastly 
±.  ijf  TTZcZ-sr-rf  :■:  iif  5i:il'Lir.  :»r«iz_iii:Z  cq  «ie  side  and 
fzZfrZjJ  ^r-  i  vitrk  j:  &  -I-.-r-  r^-  ";L:rr.  :,;  iLf  cishcr.  These 
zij.-tiziiiiii?..  j—':lrf  &i  ±r?:.  ^r;.:  rcric^s"  ij  dc-pciics,  but  the 
izzcZSC'TS  :d  iht  -llizl":  lz^L  ±=_rir*  Li.i  liLr  jn^scles  of  the 
zijiZiL:  j-  '-^1'^  ic  -Lie  Tjr:ji  siicr  Tzr-.k  "ei  r&r&iTsed.  The 
i-:.-=iii':i.-r  J I  iir  l.vrir  IzzLirs  r=-in-t-i  iit;-i7  ibf  s&zie  lime,  bat 
-1  i_i  ITT:  riliT  niiz^-fT.  riif  iit  irZLiK  :•:  i^  trc'e,  exxenson 
.i:  ii-f  izLr-:  tri  lfz.:!:r?  ::  iL-f  j-i  rr^.u— rji  nfcnLJrscd.  Some 
T-rl*  iZicr  Hit  r-i-r-iu  .c'  lie  ztLrLr^is  ii-f  ^77"=-  ^i^bs  wasted 
ri^.Lj  j^i  ::  t  i-icsLiLiTrLi'tji  izz«zz.  lzI  liir  7i«^rjkr  eminence 
:z  "r'.'.-i  •.!=<  rz.z^Z7  L-SiTrtfirr-L  Tjf  =iz5clr5  vf  the  bwer 
Izi:-?  il>.  T-iicel  z-fTe.'ia^y  iiji  •^"^ ■:*"-'■=■  iJii::^*-  The  flexon 
:£  -Li:  in:-:  1Z.1  £r:c::3:irf  ::  'Jiji  lzsIh  y^n  k  linlc  reaacted, 
r-?ri:-:-j-l-  .ii  -Jj:  r-il:  •jLf-     n*-*?**  r=^:rXini:ii5  :•^^zrr€d  grada* 

"^ij-  ii'-ir  iJiT  l-:ri:i^fzi»=z.:  :•:  i-sitLLar  .t  r>Hr:;zia-  and  the 
=« ■!:?:.: I— T-  ::  ilf  sn£::z  vi^  ilvi~  '■•'•^:«'-     Tl-r  ZcTsral  health 

Iz.  UL:  :v.  y--"--  '-:  :x?^>  vi-:  fTi-Lil  !ii:roiii    jfobtblj  acutc 
izr..:j.7  .:'  .--•:  iSLZ-.-rjic  :il.-f    :>:•: itt:! t-.jilc::  itt jarlsHe  cause. 

I..:?:   .-:  '-j.:-ii  1  :L_   — -.r:  :c  l-s*  5t^=rf.  -ns  zhsi  irsennining 


•  -k  >  r" 


1.:..-    ?7.-i^  7ttj^'v^>   :r,.i-;i:  :•!  ':~  sjerriZLT  iz.  iz.e  snow  in 


>  1-  r..*\<. —  --■:  >  -I- 7:. CIS  .£  i^»2   7r:0£C-z^  ::&je5  are  mcon- 
:^s^..      _.?<    .u    i:.-.  .M-:   _ij:ia:Jji   Tajx.'^^SL?*  at!  sLeT  were, 

L.  :-:_:S5s  ^-^i^/n:*!  :  '  -:■:  sin.*:  iZ:i:-,iL-j:-j-.  j^ss-'c-  "cii,.  acute  mye- 
. -^  .:  ^'=  ij:..r  .iT  .•.-'. lii-  1;  j>  z«cfijiss  z»:  ^xe  here  the 
■  "I.  .:.*..  v .,  >\  ^  .  V  ..:.>  1.  --i:  .  l  ic  i-.^  iz.:crL«:c  scizal  paialTsis 
.  _:,  ».1\L ..  •.-.I--:  .>  .::  --^  v-.-^  iziiz  :£  *c^se  ififaptilfl 
:'i.'^  >.>  .::..', ■.w..-^  -j.i:    :  ..:■;  .A:',>:r  vie  .isftfCQS  srsaem  nndei^ 

»  -  m 

I'.o  -.  .r^  i -.-,.. J     ^al*    -i  ^t;   j.n.cr     rij*  ii2ei«sce  is  ex- 
L^j<...^  :  •'  u^  4.:^;^  .4.  i^;^.:.>.-Qait:3;  •y'lira  ai^  caseous  stsIcbi 
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ntiBl  aaffcT  in  atroptiic  infantile  paralysis.  Tlte  otiier  fucLa' 
:aM>otton«d,  while  describing  the  lfttt«r  afifection,  aro  applicable 
lo  acnte  anterior  spiual  paralysis  of  tlie  adalt. 

DiAoxosis. —  I  III  the  acute  stage  the  aaterior  spinal  paralysis 
titay  be  mistakeu  for  acute  myelitia  afTecting  both  the  auterior 
•ml  |wt4irior  corima.J 

When  treatinft  of  electro-muscular  contractility  as  a  means  of 
mining  Uie  diagnosis  and  progno&ts  of  spinal  paraplegia  I 
I  tiring  forward  clinical  facts  which  show  that  destruction 
r  U>e  cord  la  the  lumbar  or   sacral  regions  causes  not  only 
•troptij  of  the  mustleB  innervated  by  those  regions,  but  also 
nlysis  of  the  bladder  und  roctum,  toss  of  sensibility  of  the 
over  limbs,  and  eacral   slough ;    while  acute  atrophy  of  the 
inlerior  cells  in  these  regions  causes  merely  atrophic  paralysis 
if  tho  lower  limbs. 

In  abort,  it  results  from  the  facts  above  stated,  1.  That  during 
Ihe  »coU'  stage,  atrophy  of  the  anterior  cells  and  diffused 
myelitis  hare  as  common  symptoms  atrophic  paralysis  and  loss 
'  electro-muscular  contractility  of  the  muscles  receiving  their 
UlcrmtioD  from  the  alfected  part  of  the  cord.  2.  That  diffuse 
IttTcUtifl  is  distinguished  from  the  former  condition  by  loss  of 
MDiibility,  by  paralysis  of  the  bladder  and  rectum,  frequently 
^  aloughs  ou  the  sacrum,  and,  lastly,  by  the  presence  of  reQex 
lentnctions  iu  the  muscles  which  rt^ceive  their  innervation  from 
IboM  puts  of  the  cord  situated  below  the  lesion. 

Wlitn  acute  oiiterior  spinal  paralysis  has  become  chronic  it 

BtiT  lo  confounded  with  atrophic  infantile  paralysis,  with  pro- 

nve   muscular   atrophy,  and   with  general   subacute  spinal 

ITho  ultimate  effects  of  these  several  diseases  may  be 

i,  and  atrophy  of  the  cells  of  the  anterior  comua  of  the 

uy  be  found  in  them  all,  so  that  to  make  a  diagnosis 

I  neti  CMica  we  most  appeal  to  the  liistory  and  cause  of  the 

I  Patsolooical  Akatomt. — [Reasoning  from  analogy,  Durheumi 

I  tUat  tho  anatomical  lesion  must  be  the  same  as  iit 

B  iofiuttUe  paralysis.     He  has  no  actual  facts  to  offer.] 

\  O&rUTUn!. — The  disease  usually  appears  in   young  people, 

ttvecn  the  Bgc  of  iH  and  45.     It  is  not  usually  traceable  to 

By    caase,   but    oft«n   a  prolonged   chill   uhile   the   body   is 

,  or  after  excessive  muacolor  exertion,  such  as  a  long 
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Walk,  is  asBignod  as  the  detennining  cause.  I  hftve  not  traced 
it  to  heredity. 

PuoiiNosis.^^The  disease  does  not  seem  to  threaten  life, 
howoTor  long  it  may  last.  •  •  .  The  prognosis  is  grave  only  in 
prtiportiou  to  the  degree  in  which  muscles  whose  functions  are 
of  vital  importance  are  affected.  The  functions  of  the  abdominal 
visoora  and  the  sensibility  remain  intact:  there  is  no  sacral 
slouch «  and  the  lesion  is  probably  limited  to  the  front  horns 
of  tho  conl.     Hence  it  is  that  this  disease  never  threatens  life. 

Hut  if  tho  si«ni$  of  acute  spinal  paralysis  show  that  the  lesion 
of  tho  oonl  is  diffuse  the  prognosis  becomes  very  grave.  Of  this 
tho  foUowiuj:  is  a  remarkable  instance: — 

(\w«'  .Yi\  10. — In  lSo3  a  young  woman  of  fair  constitution 
sulTon\l  suddonlv  fn^m  numbness  and  formication  in  the  lower 
limbs,  aiul  tr^>m  weakness  which  prevented  her  from  standing  for 
loui:  togoiher.     This  we&knc >s  increased  so  that  she  had  to  keep 

h*  T  K\l  on  the  se\v::i  dav.     On  the  third  dav  she  was  removed 

*  ■ 

to  iV.o  iM^..vi;o  unitT  :he  cire  of  M.  Briquet,  where  I  saw  her 
tor  :l:o  f.rs:  liir.c-  I  feu::.;  :!>:  i:::Tcmeni5  of  the  ankle  and  of 
:>.o  o\io::s<^rs  ot"  lie  kr«t  o::.:r'.e:c2v  los:.  She  could  still  flex 
shcV.t^v  lie  kmv  Ar.5  :l:e  l.:;\  The  sensibilitv  of  the  feet  and 
K\'rs  x^-as  d;:r.:r.iNho.:.  ir.i  "sn^  s..^:c  ocxnr-leielv  lost  in  the  lower 
liiv.hs,  She  x*v.>  i:v.rr;s>:::iA:Ci,  r-:  hsi  never  had  fits  of 
h\>un*,  .s:-:.:  M  'i>r:;",t:  :l4^Zirii  ili:  iirr  paralysis  might 
*',.  \vv..;  ov.  AV.  *:.\'s:v"r:.'il  i>v.:J:::5:c  El^cinriiv  mav  throw  much 
V,.<..;  v.:vr.  :Vis  k.v.;  ::"  rj^r^LTsis,  £i:i,  iz  fi^:,  I  found  in  this  case 
:*.  s:  :.s:r.I..  ".rr  :a: /..:v  '»-i5  z:r-:i.  iniiisled  in  the  muscles 
o:  .V.o  ;,v<  a:*:.;  ir.kjos^  SiT.!  lis:  lif  puSem  did  not  feel  the 
>.  :vv,c.  s:  ^  .:mrr.:s»  Tr.;-^  s.rrs  ii£  3:«:  ^izzii  of  a  diagnosis  of 
V^x. ,::,'*!  xv^^Nn:*^  :r.  -w:,.;!!  iiseLSf  ibf  £l«<5rsc  iiTiiabilitv  is 
s">^v»si  v.vr.'.it'  1  ,V^;i';:5*:vl  t  *;T:rf  IjntiLiSc  oc  organic  lesion 
,^  ...  ,vo,*.  x:\l  ct*v  i  ^-n,':-  Tirnri.'."«:s^  A  rW  oavs  later  the 
wsvsAxx  r,j^  ;\vl  ;:■.■  iv.^.*;?  l.i;:::*^  :»:,r,:  TCfc^f-it-I  rv  fonnication 
.'  5:\  rr;;r,-^  *r,;  ;lv  i  iv:rv  :rr:i».ii„:n- viiaii  bad  bemi  normal 
>»*>  T^.-m  «;."r.T.:^Kv,  1  iJi-YVirs  inir:::««*5  a  Wkenal  diflhse 
*,^5:«  t»*:^>>ijs  "^i.^i:  *  ;j^>  .^svi  vT.'itrl"^  Tt^:>7KS9cd  lo  describe 
«»  A  ^'^m  xxr,Vv>  si':-'!^c  -V  :  i.r:>i  »t  fcsx3>r  t^c  pa^alrsis'^  and  I 
«9»u^:^Ni);j>£  A  r^:^  .vnr  rj^vii.  7itf  iiarslTssi;.  in  fad,  got 
%^«rwv  «9nS  i  !ux.iv.  ,^  {^^c:.*-c  rrr^ajnijiy  aer  inasy  txials  at 
wii)iiK  ^'  :KiG»v  ^^^  «r«4aaj!y  AmiUTA  a^  £e  cm  wtber  the 
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«or  of  movement  had  hcgxin  to  lie  loBt.  The  bladiler  and 
1  were  parelj'aed,  the  breathing  was  attacked  in  its  torn, 
■id  tlie  ptttieDt  died  on  the  niuetecuth  day  atlor  her  ftdmiesiou 
I  ttic  boBpital.  At  tim  autopsy  no.npprectublo  losioD  of  the 
lerte  centres  was  diseovevablo  inlh  the  naked  eye. 
In  t]i>»  vaso  tbo  cord  ecemed  U}  all  o])pearaiice6  healthy.  It 
)  eerUuiily,  therefore,  neither  ditBuent  nor  even  softened,  for 
inch  a  le&iOTi  coald  not  haTC  esiTaped  the  careful  exaniiuatiou  to 
irhidl  it  was  unbjcctcsl.  Il  is  very  probable  that  the  microecope 
loold  have  revealed  an  alteration  in  tcxtare  extending  to  all  the 
bmstitneut  parts  of  the  cord.  What  was  the  nature  of  the 
i«ii?  Which  anatomical  elements  were  specially  affected  by 
I? 
Wluitcver  it  may  have  been,  llio  two  preceding  cases  abow  the 
a  of  not  confounding  these  two  varieties  of  acnto  spinal 
KralTHis  in  the  adalt,  of  which  one  never  threatens  life,  whiUt 
e  dtfaer  i^  rapidly  fatal. 

GIU.'EIUL   BL'BACUTB    SWSiL   P.UtALYSIS. 

[Dachonoc  makes  two  subdinsions  of  this  disoiiRe,  viz.,  "  iin- 

ior  gcntml  sut(icii(c  spinal  pnralytis,"    when    the  leeion  is 

\j  limited  to  the  anterior  corutia ;  and  "  diffusi-  t)i-ueral  tub- 

If  tpintil  jiaralytig,"  when  the  lesion  i«  not  so  limited.     His 

obMrrations  were  made  in  1847.  and  his  first  account  of  the 

:WM  published  in  ISSB.]  .... 

general  «iilHtrule  npivil  pnrulysig  in  its  development 

follows  an  ascending  course,  beginning  in  the  lower 

comtuouly  in  one  of  them ;  and  sometimes  a  de- 

:rsp,  attiii'king  one   or  both  upper  limbs.     I  will 

myself  by  giving  two  selected  typical  cases,  showing  this 

in  its  two  forms,  ascending  and  duscendiug.     These  will 

M»  giro  u  plctun;  of  the  malady. 

No.  20. — Martin,  ast-  55,  a  military  pensioner,  of  fairly 

itntioD.  No  historj-  of  s}^hili8,  nor  of  venereal  excesses. 

exposed  to  lead  poieoning,  nor  has  be  ever  suffered 

or  couHtlpaLion,  which  might  give  colour  to  such  a 

No  whitish  (lUeri  hlanchdtre)   line  on  the  gums. 

No  nnucnUr  rbeiiniAtiitm    nor   previous   neuralgic   pain.      On 

26tb,  184t>,  while  carrying  a  load  of  wood  on  his  left 


12'2        ACUTE   IKTGBIOR   BFIKAL   FARALTSIB   OF  THE   &DCLT. 

ehoalder,  he  fell  and  Btrained  bimBelf,  and  was  admitted  to  t! 
Beaujon  Hospital.  A  month  later  "  phlegmou,"  followed  by 
iotense  fever,  allowed  itBcIf.  Towai'ds  the  end  of  March,  1847, 
he  left  the  hospital  incompletely  cared  of  bis  Etrain,  and  ufiine 
a  "  crochette."  .... 

Some  time  after  his  dismissal  he  began  to  notice  a  loss  ofpowi 
in  his  lower  limbs.      Then  the  muscular  tceakiiess  gradiu 
increased,  so  tltat  standing  became  impossible.    In  October,  1849 
he  was  obliged  to  lie  up,  and  then  felt  a  loss  of  poucr  in  I 
upper  limbs.     The  patient  then  noted  a  diminution  in  the  me.q 
his  leijs.    In  the  course  of  the  paralysis  there  was  no  fever, 
digestive  trouble,  no  affection  of  the  bladder  or  rectum. 

In  December,  1847,  when  he  came  into  the  Charite,  I  note 
the  following  appearances.  Standing  and  walking  were  im- 
possible; when  iu  bed  the  patient  could  move  his  lower  limbs  in 
all  directions,  but  slowly,  and  with  great  eifort ;  he  could  sit  on 
the  bed  and  tui-n  in  all  directions.  He  felt  some  weakness  in 
his  upper  limbs.  There  was  no  paralysis  of  bladder  or  rectum, 
and  no  pain  in  the  head,  limbs,  or  spine.  No  tremor  of  the 
limbs  nor  shocks,  but  on  examining  him  with  care,  there  were 
fibrillary  contractions  (not  numerous),  raising  up  the  akiii  iu 
all  parts  of  the  body.  Electro-muscular  contractilitij  almost 
abolished  in  the  lower  limbs  and  in  the  abdominal  muscles,  but 
intact  iu  the  muscles  of  the  trunk,  upper  limbs,  and  face :  the 
popliteal  nerves  when  stimnUted  still  caused  feeble  contractions 
iu  the  muscles  which  tbey  supply,  but  these  muscles  did  not  con- 
tract when  stimulated  directly.  Electro-muscular  and  cutaneons 
sensibility  were  dimiuished  in  the  lower  limbs,  but  the  sensi- 
bility of  the  skin  was  uormal  everywhere  else.  Six  months  later, 
when  a  fresh  cxnmiuution  was  made,  there  was  loss  of  power  in 
the  upper  as  well  as  iu  the  lower  limbs,  and  the  muscular 
atrophy  had  increased  and  reached  the  upper  limbs.  But  this 
atrophy  had  progressed  in  a  uniform  way,  invading  at  once  an 

entire  region  or   a  whole   limb Although   the   patient 

preserved  his  appetite  and  suffered  no  pain,  he  "  felt  he  was 
dying,"  to  use  his  own  expression.  Speech  was  slow  and  difQcult, 
mastication  required  effort.  Electro-muscular  sensibility  was 
lost  almost  everywhere.  Electro- cutaneous  sensibility  was  in- 
tact on  the  truuk  and  upper  limbs.  There  was  no  paralysis  of 
bladder  or  rectum.     Intelligence  remained  perfect. 
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The  patient  lived  some  montbs  in  this  condition,  preBening 
his  intellectaal  power  and  Buffering  from  no  digestive  trouble, 
bat  he  was  gradually  "  extinguished,"  and  died  without  the 
occurrence  of  any  complication,  even  in  the  very  last  stage  of  his 
disease.  The  autopsy  was  made  by  M.  Empis,  in  the  presence  of 
M.  Pidoax,  acting  tor  M.  Andral.  The  brain  and  its  membranes, 
the  spinal  cord  and  its  roots,  were  examined  with  the  greatest 
care.  Thei/  presented  to  the  naked  e;je  no  appreciable  itnatomical 
thaiif/e.  The  other  organs  were  Bormal.  The  muscles  of  thu 
lower  limbs  were  much  wasted,  some  more  or  less  decolourised, 
'Others  partly  J'atiy  to  the  naked  ri/e,  and,  strangely  enough,  the 
tgreater  part  of  the  muscles  of  the  leg,  although  much  wasted  and 
paralysed  from  the  outset,  both  as  regards  their  voluntarif  and 
electric  contractility,  preserved  their  normal  colour.  Examined 
under  the  microscope  by  M.  Lebert,  the  fibres  of  these  last 
muscles  were/ound  to  be  normal,  although  some  of  the  muscles  of 
the  titigh,  which  were  more  or  less  decolourised  and  ycUowish, 
iwere  transformed  into  fat  in  various  degrees. 

The  following  are  some  of  the  reflections  which  I  made  upon 
this  case  in  my  memoir  of  1849 : — 

"Mnscolar  weakness  Las  been  the  most  marked  symptom  in 

is  patient;  weakness  which  prevented  him  from  walking  or 
atanding  at  a  time  when  the  muscles  were  stilt  big  enough  to 
^rform  these  functions.  The  wasting  was  not  sufficient  cause 
tfor  the  weakness,  for  in  a  case  of  muscular  atrophy  with  fatly 
change,  then  in  the  wards  of  the  Cbant«,  the  patient  could  still 
^alk,  although  the  muscles  of  the  lower  limbs  were  much  moro 
emaciated  (this  patient  was  the  long-voyage  captain  alluded  to 
in  the  chapter  on  progressive  muBcoUr  atrophy). 

The  loss  of  movement  showed  itself  first  in  the  lower  limbs, 
and  following  an  ascending  course,  invaded  all  regions  by  degrees, 
even  the  tongue  and  one-half  of  the  face. 

Post-mortem  it  was  shown  that  certain  muscles  were  much 
changed,  being  in*  great  part  fatty,  but  that  this  change  was 
less  general  than  in  '  muscolar  atrophy  with  fatty  change.' 
Finally,  and  this  is  important  to  note,  the  muscles  which  during 
life  did  not  contract  under  electric  sUmnlatiou  were  found, 
tbongb  atrophied,  perfectly  sound  as  regards  colour  and 
lex  tore." 

I  HtiU  hold  the  same  opinions,  and  believe  that  tbo  case  was 


I 
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one  of  Bubafitite  parulysis,  Bteadilj  progreBBing  towards  | 
ralisation,  affecting   BUcceSBively  all   the   regions  of  the  body, 

caasiiig  atrophy  en  masse  of  the  mnacles,  weakening  and  extin- 
guishing their  electric  contractility  in  variona  degrees,  bnt  only 
changing  the  texture  of  some  of  them.  Tiiis  case  is  a  specimen 
of  mcenilina  general  spinal  paralysis. 

The  following  is  a  case  in  which,  on  the  cantrary,  the  coarse 
was  degcendinij,  beginning  in  the  upper  limbs.  -M 

Case  Ko.  21. — In  September,  1847,  Madame  D.  noticed  ^| 
weakness  of  her  right  upper  limb,  and  a  little  later  of  her  lowtf^ 
limbs.    In  October,  1848,  the  right  arm  was  useless.    The  para- 
lysis soon  reached  the  left  arm,  and  in  November,  1848,  she 
was  entirely  crippled.     Speech  and  swallowing  became  difScult 
in  August,  184EI.     I  was  asked  by  my  nmfrerc  M.  Charrier  to 
esamine  this  lady  in  order  to  form  a  diagnosis  by  means  of 
localised  faradisation,  when  I  established  the  following  facts : — 
Electric  irritability  (even  to  electro -puncture)  was  absolutely  lost 
in  tlie  front  and  outer  part  of  the  leg,  while  in  the  back  of  the 
leg  electro -puncture   caused  only  a  few  fibrillary  contractions. 
The  electric  irritability  of  the  thigh,  though  still  considerable,  waS'  J 
less  than  normal.     The  rheophores  applied  to  the  back  of  the  1 
right  forearm  only  caused  a  feeble  contraction  of  the  extensors  of  i 
the  thumb.      The   muscles   of  the  front  of  the  forearm  only 
contracted  feebly  when  the  median  uen'o  was  excited,  with  veiy 
intense  currents.      The  muscles  of  the  arm  contracted  better, 
but  only  •*  ^  ^^■'J  strong  current.     On  the  left  side  the  muscles 
of  the  upper  limb  were  more  irritable.     The  contraction  of  the 
abdominal  muscles  was  less  than  normal,  while  those  of  the  trunk 
seemed  to  have  preserved  their  natural  irritability.     In  the  faoa 
certain  muscles  had  lost  in  a  slight  degree  their  irritability. 
Intelligence,  sensibility,  digestion,  micturition,  and  defecatio&'l 
were  unaffected.     [Duchenne  docs  not  give  the  date  of  this  ei-'l 
amination.]     Two  months  later  this  lady  died  suddenly,  witboaH 
pain,  ill  perfect  enjoyment  of  her  intellectual  faculties. 

Since  the  publication  of  the  two  preceding  cases  in  1848  a 
1849, 1  have  collected  many  other  examples  of  anterior  genei 
spinal  paralysis  in  its  ascending  and  descending  forms.     I  s 
mention  many  others,  actually  under  observation,  in  the  c 
of  this  chapter. 

The  two  typical  cases  just  related  give  an  exact  aad  o 
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picture  of  anterior  general  Bubacute  spinal  paralysis  in  its  perfect 
development.  Tttej  enable  ub  to  follow  it  in  its  ascending  or 
descending  course  to  its  final  stage,  which  is  chiefly  charac- 
terised by  troubles  of  speech  and  swallowing.  (I  can  perfectly 
call  to  mind  now  that  these  functional  troubles,  especially  in  the 
second  case,  were  of  the  kind  which  characterises  glosso-Iabio- 
laryngeal  paralysis,  a  disease  to  which  a  subsequent  chapter  is 
devoted.) 

But  this  picture  would  give  an  inexact  idea  of  the  disease,  and 
might  leave  the  impression  that  it  always  ends  fatally,  were  I 
not  to  place  alongside  the  preceding  cases  another,  in  which 
nutrition  recovered  in  most  of  the  muscles  after  the  paralysis 
had  remained  stationary  and  generalised  for  more  than  a  year, 
but  without  having  attacked  the  tongue  or  the  face. 

Caae  No.  22,— Foucault,  tet.  51,  a  saddler,  usually  healthy.  In 
February,  1865,  without  known  cause,  without  fever,  .and  without 
numbness  or  tingling  of  the  right  fingers,  he  esperienced  a 
weakness  of  the  movements  of  the  right  hand,  chiefly  in  the 
index  and  middle  fingers,  but  which  did  not  prevent  bis  working 
for  eight  or  ten  days.  Five  or  six  days  later  the  weakness 
Attacked  the  whole  limb.  Six  weeks  later  WDakucas  showed 
itself  in  the  lower  limbs.  Finally  the  paresis  became  general, 
•nd  deprived  the  patient  of  all  movements  except  those  of  the 
head.  After  two  or  three  months  there  was  a  broken  and  bruised 
feeling  in  the  nTists  and  kneijs,  and  at  the  same  time  a  weakening 
of  the  sensibility  of  the  limbs.  The  functions  of  the  bladder 
and  bowels  were  presen-ed,  and  the  appetite  was  normal.  This 
condition  lasted  for  about  thirteen  months,  when  there  was  a 
progressive  return  of  movement,  first  of  the  arm  on  the  shoulder, 
ih&i  of  the  forearm  on  the  arm,  oud  after  a  short  time  the  patient 
a  ftblo  to  execute  all  normal  movements,  though  with  a  certain 
feebleness,  excepting  those  of  the  band  on  the  forearm,  and  of 
the  fingers,  which  remained  quite  paralysed.  On  May  1st,  1870, 
2  found  that  on  the  left  side  extension  of  the  hand  and  of  the 
first  phalanges  was  re-cstabhahed,  but  that  the  interossei  were 
paralysed ;  that  when  the  wrist  was  kept  straight  he  could  flex 
Ibe  fingers  feebly ;  that  the  muscles  of  tbo  thenar  and  bypo- 
^floar  emineuce  were  paralysed.  On  the  right  side  that  bo 
AOnld  extend  the  wrist  and  fingers  feebly ;  that  tbo  muscles  of 
jthe  theou  and  hypotheuar  eminence  were  paralysed ;  that  all 
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rcoTemects  of  flexion  could  he  xerr  feebly  performed;  that 
eleciro-mTisralAr  conrraciiliiv  was  abolished  on  the  back  of  the 
forearm,  normal  in  the  in^erossei  and  abolished  in  the  thenar 
eminc:!:^?  :  thai  the  mn^cnlar  masses  were  nniformlv  developed 
in  the  forearm,  and  thai  the  thenar  eminences  were  flattened 
ard  t5afed :  that  both  hands  were  alwars  shnt,  or.  in  other 
wcris.  ilsi  the  £i:^ers  ai:d  th^imb  were  continuallY  flexed,  and 
ths:  ilr  £r«i  and  sexvi-i  mc:af:irpal  l«ones  were  in  the  same 
Tl&ni  :  iicr>e  were  r ■?  irc»-rle5  in  the  lace,  nor  were  speech,  swal- 
3:"Kir^.  lieArirLT.  or  sijL:  ^r^ied.     Geser*!  heali  fairly  good. 

SrsfTTJies  AN3^  c.-^TT^z.  .-i*.rf's.ii''.  7  •"■rTr,. — The  motor  troubles 
:irr,i>'.T  rieziz^  in  ihe  l.wtr  lin:s.  TLere  is  first  a  weakness  in 
ore  linir.  or  in  1«m1  ::"  ilen.  :•-!  n:re  mirke-I  in  one. 

I:  lie  z::::r  p.wfr  ci  e*:n  d:T-VI:n  r»e  ilfn  eiumined  it  will 
':»!r  rtZrrillj  ;V-zJ  ihii  :le  dex:r?  c:  ihe  ankle  and  hip  are 
a5--::ei  Irs:  t^i  n::?:.  izi  i-tici  ilii  lie  exienscrs  of  the  knee 
iTt  >".\>t$5:vclT  ini  Tr:jTe5:?:Tr:T  i.*Zi.i£x^i.  Tl:s  causes  a 
.■:L5:I-:ri':Ir  d:f:v:il:T  ii.  TjJiiz,-  s  cifl^zliT  in  thrcwinff  the 
I:\C  ::r^iri.  szi  in  riisii^  ilf  rolj  :r.  iie  Toiri  of  the  supporting 
:'.■.:  .  In  ilcfc  v-i^iS  liirf  ijrf  n:  lis-;rIcT>c-i  movements  snchas 
irf  >£-:i;  in  '.:•:. n::::r  i.:jLi~.  ^li.-rci.'  T-irilvcis,  or  solerosis  en 
:.':.v^«.  rii  T-irsIvfis  •  -  •- ■- a-s- - t  it^'V-" - t  j^j  sianlimr  soon 
:•:•:. ni;   ir:r«:>>: : If .  ani    i-^iZiiHj  j'irLsI  movements  of  the 

Si.nlj  sficT  ill  .nsci  ::  ilf  vtisr-r^?.  tie  electric  con- 
::•£::.."..:-.■  ::  :1-:  z:n>w"l=5  i.lz-:i.:>lti;  inl  i?  rriinal-v  lost.  At 
'.-.:  "1:  iltir  ic\:nr:  i?  n.r;  :r  Itss  :'"t.-.r^L  Tie  irriiabilitv of 
■J_:  r-:-„>:'-:>  ::  -:i:l  rry.n  i^  iZr^'iei  in  nincr^ni  dr:3ree5.  It 
-.:-.■..>--:>  r.rs:  m  i:.;  v.-.jc-vs  ::  mf  ir:n:  ini  oniside  of  the 
_:^.  ". I.:"..  "."..  '-..">;"   ;!  j_.-."   !.«.""   m^  lii^i  CI  me  *ec  and  t^^pn 

1.^..  inl   i':'I:n:fn   ltt   azfcicd   almost 


« •    «^_ » 


Vr.;  -.v.-^i* •-■'>:.>  :\mi".n>  .-.^nnn-vi  ::  ilf  !:T;r  lini:»s  for  some 
: . n: :  \ : .  >:  i:  :i,'  k  r. ^  :n  i  nr rt r  In:';  -Sw  >: niz  lin^rS  tie  weakness 
-■  :li  l;'':r  l::n':>  li*  ?*:-Ar.>:>  lific-I  a  wf^k  tefj^its  loss  of 
7»:"^;7  :^M\n>  m  ilic  linl.  "^lilf  i:  -'il-ir  lini^i-*  ile  naralvsis  mav 
.••.n-.-ri;  i$  A  vjLriv".;  ~i  :."  niAr^  n:.n:li?  :r  cT£^  vears  before 
<rr::ii..'--^.  I'u:  a>  >,w  jls  :1:  nry^r  Ini":  ^ic.rlns  to  sufler  the 
Vii^C^f'sc.*  rr'--c^i'«?*:*>  i>  ".^  i.-i  -n  :1:  I:T-fr  ln::<.  attacking  first 
ari  r^ciK  ui-f  «rMs:r^^'r*  ;:  :l-e  f  r^:T?-     n-i-  tie  m^yfes  of  the 
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rank  and  even  of  tLi)  face  are  in  their  turn  stricken  with  weak- 
In  the  end  tho  paralysis  is  almost  alwavs  most  marked 
e  side  of  tho  body. 
tPKnUyscd  mnsdes  are  not  slow  to  waste.     The  atrophy 
re  the  limbs,  which  seem  to  mammify  {ie  momijicr) 
met  very  different   to   tho  irregnlar   and  partial  dia- 
I  of  mnsclea  which  is  soeu  in  progressive  mnscnlar 
ropfajr.     I   have    attentivoly   noted   the  order  in   which   the 
nselea  of  tho  npper  limbs  lose  their  electric  irritability,  viz., 
Th«  muMcli'8  of  the  back  of  the  forearm  {la  rr^hn  antthra- 
ItiaU  postiricure).     '2.   The    mnacles  of  the  hnnd.      3.    The 
mscles  of  the  front  of  the  forearm  and  arm.     4.  The  itmscles 
ttachiug  tho  arm  to  the  chest.     Poring  the  pro<;ress  of  tho 
alyaU.  tho  moBcles  in  groips  T  in  mass  Buffer  equally  in 
linr  wieetrie  contractility  and  their  nutrition. 

Tho  sv*mptoms  and  course  of  the  de$cending  fm-m  of  anterior 
^nerml  sntiacntc  spinal  paralysis  are  like  those  of  the  ascending 
gnu  described  above,  with  the  exception  that,  hating  start^'d 
I  the  upper  limbs,  it  progresses  by  degrees  to  the  louer  Itiubs 
ad  thence  to  tho  trouk. 
Finally,  if  the  paralysis  do  not  improve  or  come  to  a  stand- 
ill,  certain  mnscles  of  the  face  and  toogae  are  attacked,  and 
ire  results  a  difficulty  in  speaking  and  swallowing.     Lastly, 
Athing  is  affected,  and  then  deatli  by  syncope  or  asphyxia 
I  Dot  long  delayed. 
WhateTcr  form  the  paralysis  may  take,  ascending  or  dcscend- 
ig,  the  motor  trouble  may  ho  arrested  for  a  time.     It  may,  for 
listai>ci>,  n^miun  limited  for  n  long  time  to  the  extensors ;  or 
I  and  tViis   is  more  common,   after   having   attacked  the 
uwdev  of  the  forearm  it  attacks  those  of  the  leg,  or  rite  versd. 
I  tliiB  case  it  assumes  a  hemiplegic  form  for  some  time  and 
preids  slowly.      The  paralysis  may  recover  once  or  twleo  liefore 
,  becomes   general   or  definitely  estoblished.     I  have  known 
I  cases  where  it  was  limited  at  the  outset,  get  well,  mid 
»T«  funnd  them  later  in  other  hospitals  with  the  disease  locidiiicd 
e  or  two  relapses. 
Wa  mast  Dot  expect  to  find  in  this  kind  of  paralysis  complete 
inction  of  electro- muscnlar  irritability  {which  may  happen, 
iDwever,  in  the  Inst   stage  of  the  disease).      Usually  eleclro- 
HtKolar  irritability  is  only  diminished.    In  some  rare  cases  the 
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greatest  care  is  necessary  to  establish  in  the  early  stages  of 
the  disease  any  diminution  of  the  irritability. 

Intellect,  sensibility,  and  the  functions  of  the  bladder  and 
rectum  are  not  affected  in  this  disease.  Its  course  is  slow.  It 
may  be  prolonged  for  several  years. 

Pathological  Anatomy  and  Pathogeny. — Jn  one  case  ob- 
served in  1847,  there  was  noted  with  the  naked  eye  an  injection 
and  diniucnco  of  the  front  part  of  the  cord  for  a  length  of  6  centi- 
motres  at  the  level  of  the  fourth  cerA'ical  vertebra.  There  were  no 
morbid  naked  eye  appearances  in  the  lumbar  region  in  this  case, 
notwithstanding  an  atrophic  paralysis  of  the  lower  limbs  as  well 
as  of  the  upper,  (For  details  see  Elect.  Loc,  1861,  case  xxxvii., 
and  1855,  obs.  xcvi.)  In  another  case  already  quoted  there  were 
no  inikod  i\vo  appearances  in  the  cord. 

Notwithstanding  these  negative  results  Duchenne  does  not 
doubt  that,  reasoning  from  analogy,  the  anterior  cells  of  the  cord 
aro  the  seat  of  the  lesion  in  this  disease.] 

*'  In  short,  there  exist  three  kinds  of  paralysis  due  to  atrophy 
of  the  anterior  cells  of  the  cord. 

**  1.  Atrophic  infsiutile  paralysis. 

**  '2.  Aouto  spinal  paralysis  of  the  adult. 

**  !).  Anterior  subacute  spinal  paralysis  (which  I  have  called 
goiioral  because  of  its  progressive  course  towards  generalisation)." 

/)(//»Nt'  <;i  w*  niZ  anhacfitr  aphial  2)arahfsi8  is  the  second  variety 
of  the  nuisoular  trouble  which  I  regard  as  indicating  a  sub-in- 
llauiuiutory  state  of  the  cord,  and  of  which  I  have  just  described 
tho  tirst  varioty  under  the  name  anterior  general  subacute  spinal 
/K(n*///x/.s-.  The  description  of  this  variety  as  regards  symptoms 
atul  course  is  almost  absolutely  applicable  to  the  other.  The 
picture  of  this  variety  will  be  complete  if  to  the  symptoms  of  the 
tirst  variety  be  added:  1.  Pains  more  or  less  severe  either 
along  the  spinous  processes  of  the  vertebr®  (points  du  rachis)^ 
or  in  tiio  course  of  the  ner\-es,  or  in  the  paralysed  mnscles. 
IS.  Sensor^-  troubles  ^cutaneous  hypersesthesia  and  ansesthesia). 
S.  Oouiniction  or  stifihess  of  the  Umbs.  4.  Paralysis  in  various 
degrees  of  the  bladder  and  rectum  and  sexual  disorders. 
•bogh. 

t  qrmptonui  is  not  always  complete,  the  reason 

1^  of  all  thflfle  morbid  signa  indicates  the 

sis  of  the  eozd,  which  extensioii 
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M3   Dot  alwayH   tako  place.      I  liavi:   never  fi^utxl  n  perfoi;t 

ttnembliiDce  between  cases  of  difTuso  general  subitcute  apinul 

larulysiii. 

Tlte  paint  usuully  ocenr  at   the  outset.     Tliey  increase  by 

roxysnis ;   precede  or  accompany  the  paresis  aud  paralysis ; 

LB<I  persist  for  years,  lastiug  ofton  till  the  vory  end.     They  are 

tot  ftil)^rnnl,  bnt  have  a  certain  contiunouB  character  which 

utiiia^iiiBhes  thpm  from  the  pains  of  locomotor  ataxy.     They 

ina  roiDuiit  for  minio  time  in  the  nerve  tracts  before  the  occnr- 

a  of  paralj'Ris  and  atrophy,  nnil  simulate  neuralgia;  or  they 

r  is  the  muscular  masses  and  even  in  the  joints,  and  arc 

ncrrasisl  by  pressure.     Thi^y  are  somelimes  then  mistaken  for 

iDplo  rbeamatic  pains,  especially  if  it  happen  that  the  patient 

I  lic«a  exposed  to  cold,  and  it  is  only  when  the  paralyses  aud 

rtings  Appear  that  the  true  diagnosis  can  be  made. 

The  pains  sometimes  radiate  to  the  liiiRers  and  toes,  in  which 

higliRKs  and  numbness  have  been  previouaty  felt.     The  sensory 

i-tronblos  appear  in  the  course  of  the  disease,  sometimes  in 

X  of  over-sensitive  patches  on  the  trunk  or  limbs,  giving 

tinuitely  to  anaesthesia ;  at  other  times  the  extremities — 

hnd  forcunus,  feet  and  legs— are  smitten  at  once  with 

,,  which  steadily  increases. 

'  Wben  th**  lower  limbs  are  stricken  with  paralysis  the  functions 

t  tbe  bladder  are  often  affected.     When  the  disease  is  moderately 

idranctHl  there  are  nsnally  diftlciUties  of  micturition,  accompanied 

t  by  Mfuisiu  and  obstinate  constipation.     Later  both  mic- 

rition  and  defecation  take  place  involuntarily.     At  the  same 

me  there  arc  scxoal  troubles,  immoderate  excitement  or  im- 

X,  Mimetimes  accompanied  by  obstinate  priapism  during 

M!p.   Finally,  in  thti  last  stage  sloughs  occur  upon  the  sacrnm. 

~  B  tbe  morbid  signs  which,  added  to  those  of  progressivo 

I  {Mralysis,  characterise  ditfuse  general  subacute  spinal 

r  space  is  limited.  I  will  not  give  all  the  cases  from 
I  h»\o  drawn   the   preceding    symptoma.        .Vfter   th« 
leriptioD  just  givitn,  it  will  bo  easy  to  recognise  elsewhere  good 
■  of  this  kind  of  paralysis  reported  by  authors  as  cases 
BBtUOahir  atrophy.     I  will  quote  anion<;st,  others 
i  tiiiiler  this  title  by  MM.  Chnrcot  and  Joftroy. 
■  bavo  elsewhere  distinguished  them  from  this 
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las:  disease  l-v  reirariiiii:  them  as  cases  of  r'alsf  or  huhrid  mw- 
cjihr  jTroi-hy.  I  will  nierelv  gire  an  abstract  of  one  of  these, 
wiiieh  :o  mj  eves  is  &  iTjacaQ  case  of  difFase  general  sabacate 
spinal  paralysis.  Tne  pcisi-monem  examination,  given  in  some 
dt'tail.  vill  Scire  for  the  siTsdv  of  the  pathological  anatomy  of 
the  disease  -we  aI^e  oonsiirrinj:. 

r.:^f  .V. .  :2S  Sir-s-*rsc;  . — ^Aznsiire  C  »!.  29,  after  exposure 
;o  iTr:  s^i  cold,  s-ferei  in  A-irnst.  IS^.  from  severe  pain, 
iriiliLu:  fcver.  in  the  rl^h:  limts.  follL'Trir.£:  the  course  of  the 
n-.rres  ini  inertia sfd  :y  press'iire.  In  Octot^r  there  was  a 
rrc-liv  in  or !>:•?£::£:  sii..i  iKi-ciiic  the  thzmh.  decrease  of  the 


thtrir  tnii-ciii^.  iri  h:ll:.T:n^  c:  the  ir-TercsscAl  spaces  on  the 
t'.Sl\  s:.:i  :  l.ss-  c:  the  pc-^ir  cf  siparatiz;:  a::id  approximating 
:Lt  d:irtr>,  azi  ItSSiHiLc  if  thr  i^-o-iri^iliTv  ci  the  muscles  of 
:h-.>-.  r-:ri.-5.  t:  Arrll.  1>«h>.  the  pititi.:  hid  ucome  very  in- 
rr:::.  >L;^  .-.zld  >:ill  sialI.  iiii  eve::  w^lk.  cr  rather  shuffle  the 
fet:  il:r::  alzrrrsulv  'n-i-i:-:  riisinirthi:::.  The  muscles  of  the 
l:r:*:>.  c^ixxiillv  :h:>t  -nh.tS:  »::i.tri*:tihiT.  bc«u:  voluntarv  and 
c'.fv-.r:.',  -n-iif  !.>:,  T^t:^  f5ri>:.zJ..  In  Scr:«int*r.  1S66,  sensibility 
wi5  >:ill  ii.niLil.     A  v-:^  li:cr  there  was  dcv'iieJ  contraction  of 

m 

'':.'  r.-.\:r>  ::  :he  1-.::  hii.i  ari  Iti:^.  whic-h  c-.-ntraction  ceased  in 
v.\:.Ut.  '.S.T.  O.:  l\:s:ni*:t:r  lihh  thert  was  complete  para- 
lv<:>  ;:  :h:    -yp-r  lin::?.  i«I  tht  w^Li:I::■n  of  the  paiient  was 

r.^ir.:>  :h;  c«,l  ::  l-^vT.  M.  PiinliiVv.  assistant  to  M- 
r-Lj,;.:.-.  .-.:  :h-:  H.sr::^^  S;,  Ai-iciiii.  to.k  htc  to  the  bedside  of 
:"::.>  7.^:.^:.:.  ii..;  zht  !;y,:*nri-^  ^^f  :hf  hjIcS  which  I  then  made, 

i " —    ■■--.  ..■. — .--..<.    .— -> iTi^.J!^  0*^s<. 

>-y  -'.::.::  u  T.i>  lr>:  .l:::!-.-  l:rt\::c-i  :o  the  difficultv  of 
;r.--.:l  .:  j.     1':.;  ^-h.^:  v.^^  ^•.luy'^icly  n:c:::r.Iiss.  and  the  respi- 

- ^ --..«.-..   ._  «..~....>«  •■.    _r  .^..^ji.  .^.vrac ic  rt^pini 

:  v.  N.:..  :•.:  •  ;:u-,i..  I  i>.-.::^::::c  :li.:  ihis  trv'ctle  was  not 
.^..>..l  ":y  a::-, v'rv  >::  "*<::-_—  ;:  :i_-  iz:cr:vrs:al5.  tu:  bv  the 
-<■.>,  vi.i.s  >::v..^.::  I  .v.  ::„  :trv::.>c:rsL  rvrlcn.  and  radiating 
-•  :r  :1..  v.:y..:  l.i'.:"  .:  :'_.:  :".  ,r-i.\.  I  niii^  her  :Ake  several  fairly 
vl-.^y  :1  ;r.i,  :  v.  >y  ri::.\:;<.  '. .::  :h.><  :n::vA5c>I  her  pain,  so  that 
>1 :  ^.  -:.l  V , :  :jLk.  --• :  >- ::. ::  >yiri::;ns  Kcn^v/utivcly.  For  this 
r\A>:v.  '..;r  ;^Li:l.'.i.:  v-is  i"...l.*::ii'.iil.  in^i  the  thorax  was  in- 
>:.-:::.-:.  •x;y:  -:;::.-:.>;*  xni  ir^T::  together.  The  spinal 
tuu:>  wt>:  il*..^  :V:-  in  :h-  ni-jL^cItf;?  c:  :hc  baC-k  cf  die  neck,  which 
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sed  the  movriiieuts  of  the  head  to  be  pamfiil,  and  almost 
(siblc :  and  also  in  the  left  upper  limbs,  where  they  were 
roused  by  pressure  on  the  nerves  and  muscles.  Finally,  tbevo 
1  hypdrSHthi'Hiu  of  the  skin  over  many  points  which  were  the 
t  of  pain.  Qnestioned  as  to  the  history  of  her  motor  trouble, 
f^re  me  precise  detiiilu,  from  which  I  concluded  that,  nt  tirgl, 
muMlv»  of  the  lower  limbs  were  stricken,  some  with  paresis, 
I  othvrE  with  paralysis,  before  the  limbs  be^an  to  waste, 
icb  made  standing  and  wiLlkiu}r  difficult  and  almost  impossible. 
thall  nguin  rcfor  to  this  fact  when  discnsKin<!  the  diagnosis,) 
[  foand  her  limbs  permanently  flexed — the  thigh  on  the  pelvic. 
I  le^  on  the  tbi;ub — from  the  stllTuess  of  the  joints,  caused  by 
I  ctiutractiun  of  the  muscles.  But  she  stated  that  previous  to 
I  eontnurtion  she  could  not  move  her  legs.  Most  of  the  more- 
iiU  of  tltv  left  ujifier  limb  were  also  hindered  by  oontrnction  ; 
the  op;>oHite  side,  where  there  was  no  contraction, 
ptemeiil  was  completely  abolished,  although  fairly  developed 
tcalnr  rR»K9f»,  whose  tissno  was  probably  norma],  were  still  to 
fonod  there.  In  short,  I  concluded  from  my  examination  that 
t  vas  one  of  atrophic  spinal  paralysis.  .\t  the  beginning' 
186A,  this  patient  was  takon  to  tbo  Sulp^tricre.  It  wus  then 
nd,  in  addition  to  the  condition  given  above  (and  minutely 
icrii>ed  by  MM.  (,'harcot  and  JofTroy,  who  borrowed  it  in  part 
,  M-  JacMiudl,  tbut  thero  was  cutaneous  nniestbcsiii  of  the 
',  aide  of  the  thorax,  right  upper  limb,  left  hand  and  both 
ta  limba,  hot  least  marked  in  the  latter.  During  the  mouth 
April  sever*-  paroxysmal  pains  were  f«lt  at  the  back  of  the 
Dk,  OQ  a  level  with  the  lower  cervical  and  first  dorsal  vertebra, 
iftliiig  ovor  ttie  antero- super! or  part  of  the  thorax  and  to  thi- 
Similar  poitix  were  felt  in  the  left  lower  limb.  Toward!^ 
k  end  of  May  thero  wao  on  aggravation  of  the  general  state,  a 
D^  on  lUa  right  buttock,  and  obstinate  diarrhn-a.  The  con- 
etion  and  the  tits  of  rigidity  of  the  right  limb  disappeared. 
tth  oceaned  on  Jane  Ut,  1868.  (The  microscopic  cmmiiiatiou 
|be  eord  In  given  below.) 

pATBOLooiCAL  Anatomy. — By  the  light  of  ideas  ac(]n]red  by 
idem  researches,  it  may  easily  bo  seen  to  what  anatomical 
Qona  nrb  of  the  morbid  signs  appearing  during  tho  infusion 
I  coursu  of  difTuM)  general  subacute  spinal  paralysis  corres- 
[)  bet,  the  MVera  continuous  pains  following  the  coutmo 
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of  the  nerves,  and  felt  in  the  joints,  mnscles,  and  skin — ^pains 
which  usaallv  mark  the  onset  of  the  disease — should  indicate  i 
spinal  meningitis ;  the  paresis  and  atrophic  paralysis,  invading 
successively  and  en  masse  the  different  parts  of  the  limbs  and 
trunk,  should  indicate  that  the  inflammatorr  action  has  reached 
the  front  horns  of  the  cord.  The  other  symptoms  are  also 
explicable :  the  contraction  of  the  muscles  and  stiffness  of  the 
joints  by  sclerotic  change  in  the  antero-lateral  columns ;  the 
marked  changes  of  sensibility  by  a  lesion  of  the  posterior  horns ; 
and  the  functional  troubles  of  the  bladder  and  rectum  bv  a  CTett 
diffusion  of  the  spinal  lesion,  especially  just  above  the  lumbtr 
enlargement. 

This  is  no  mere  theory,  for  MM.  Charcot  and  Joffroy  hate 
ascertained  the  existence  of  all  these  anatomical  lesions  in  the 
post-mortem  examination  of  Case  No.  23. 

These  observers  have  admirably  interpreted  the  pathogenic 
significance  of  this  cord.  The  details,  as  well  as  the  pathogenic 
considerations  flowing  therefrom,  are  given  at  length  in  their 
memoir,  from  which  I  borrow  the  following  extracts : — 

1.  Meninges. — The  cerii-ical  enlargement  of  the  cord  appeared 
for  the  greater  part  of  its  length  to  be  enveloped,  in  the  posterior 
two-thirds  of  its  circumference,  in  a  kind  of  fibrous  muff,  the 
texture  of  which,  examined  in  transverse  sections,  bore  no  small 
resemblance,  both  in  aspect  and  consistence,  to  the  tissue  of  the 
cornea.  It  was  easily  seen  that  it  was  formed  of  dura  mater 
and  pia  mater  considerably  thickened  and  intimately  blended. 
This  thickening  of  the  meninges  was  especially  marked  at  the 
middle  of  the  swelling,  and  became  less  towards  its  extremities, 
and  to  this  was  due  the  fusiform  enlargement  of  the  cord  in  this 
re^don.  It  may  be  remarked  that  the  posterior  uerre  roots 
traversed,  as  it  were,  hollowed  canals,  formed  in  the  thickness 
of  the  fibroid  tissue  ;  but  at  all  points  of  their  passage  the  nerve 
tubules,  although  pressed  against  each  other,  had  preserved  all 
their  normal  characters.  In  this  patient  the  disease  began,  the 
day  aftor  an  exposure  to  wet  and  cold  for  several  hours,  by 
repeated  shiverings,  which  were  quickly  followed  by  paroxysmal 
}a:cs,  often  severe  enough  to  disturb  sleep,  and  which  occupied 
n^.ainly  the  course  of  the  nerves  of  the  limbs.  These  pains, 
which  in  some  of  their  characters  were  like  the  lightning  pains  of 
ataxy,  constituted,  so  to  say,  for  two  or  three  months  the  entire 
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eaae,  and  fnibHeqiientiy  often  recnrred.  Is  it  not  evident  that 
t;  were  cttoseil  by  tho  posterior  meningitis,  wLich  at  tlus  time 
Id  not  oi:<:u[>y  the  cervical  region  exclusively,  and  tliat  they  were 
«  to  irritAtioD  of  the  eenaory  roots  ? 

2.  Thf.  ffrey  matter  in  the  cervical  region  liad  almost  lost 
I  Dunnal  aspect  in  all  its  length.  Many  nuclei  coloured  by 
rmiijv,  ufU'U  masBed  and  pressed  together,  could  bo  distiiiguiahed 
it ;  th«  veesels  were  numerous  and  bigger  than  usual ;  their 
ihicLened,  and  the  lymphatic  sheaths  showing  much 
nltiplicBlion  of  their  nuclei. 

At  curtain  points,  chietly  in  the  front  boms,  the  apace  sepor- 
ing  the  bnclei   was   in   great  part   filled  by  dense   fibrillary 

Elsewhere,  especially  in  the  back  horns,  the  nuclei  were  in 
■£68  less  nnnierous,  and  imbedded  in  an  amorphous,  tiuety 
Bonliir  semi- Iran sparout  sofl  material.  In  other  parts  of 
e  back  boms  the  nnclei  hod  disappeared,  and  the  amorphous 
ibaluiM  tbiTe  luustilttted  ceutrcs  more  or  less  voluminous, 
nurly  defined  uud  circumscribed  by  a  kind  of  resisting  mem- 
stKHiH  ;u)ne.  \V"e  call  these  "  centres  o/ tfranidar  disintifi ra- 
nt," Imxmusk  of  tho  analogy  tbey  seem  to  bear  to  the  lesion 
iseribcd  by  Lockhart  Cbirke  under  the  same  name.  Transverse 
etinaa  made  at  ditTetent  levels,  and  sofficii^ntly  numerons, 
owed  that  these  "  centres."  seen  in  the  sections,  corresponded 
tracts  fanning  in  the  long  axis  of  the  cord,  usually  pursuing  a 
;ht  course,  but  deviating  at  points,  so  that  they,  though  for 
0  BMMt  pATl  entirely  in  Uie  grey  matter,  here  and  there  invaded 

«  «bit«  substance  of  the  cord 

t.  Chaw/r  in  the  iien-i^  ccUir.— It  is  remarkable  that  with  such 
■rked  changes  in  the  neuroglia  many  of  the  nerve  cells  of  the 
ant  boms  preserved  most  of  their  normal  characters,  with  a  >Vis- 
act  nncltsus  and  nucleolus,  which  were  of  normal  size  and  colour, 
lie  only  change  seen  in  these  cells  was  the  absence  or  extreme 
CrtW^"  of  their  prolongations.  Some  cells  of  normal  size  wore 
»r  K  pronounced  yellow  colour.  On  the  other  hand, 
showed  8  considerable  number  of  cells  which  bad 
nmrked  degree — small,  irregular,  shrunken,  without 
Ions,  and  without  distinguishable  nucleus  or  nucleolus. 
it  seemed  t^i  us.  tiiliing  everything  into  consideration,  that 
mlU  bad  completely  disappeared  without  leaving  a  trace. 


LVi      Ai.rrz  -JTTarim  5i?n'A:L  pxeuttsis  or  thi  adctjt. 


T!iii  otrT'^  itaHs  Lbl  ^2:«^  '^iLinittMaa  j^zsc  izLiicaseii  in  sil  the 
"•*  z*^-  pan  -.?  '^iirf*  terrliSiL  rst'r':c-     Li  zLz  Loxer  p»irt  che  change 

'JLi.:'*.-/.  iL-i  irjUzTij  Es-iks  "ill*  ob?5*»mrIoii  cLi:  "  paniiolo-zical 
a 0:^:0:117  ?#t';rii.^  in  :iie  nresit^.:  -Lit  ^io  ':«}ji:  to  uiie  irrer  marter  of 
•l^^  Anterior  LoriL?  w  tLCy*  i*r."m.-in  5^1:  of  ^pii:*i  ehini^es,  and  to 
ioiii^^JiSr;  m-jre  rrr«:«iii:elT  rh-^  a»:rT«i  ijirL?  ot  ^4  Dr-zioa  as  the  or^«ns. 
I.  !fr-;:rjr-  of  ■wLi-iii  ecviii.?  -Ltriiajre  to  :he  mn-rcnlAr  dbres. 

i.  Ckanfj'i  in  uh*t  ichlt^  oAiLmru. — Iz.  zh'i  apper  pan  of  the 
f'.'ir'iiod  ^nLir:z«rCi'5nty  4*:Ur't4i'i  m  iETcrtiia  dezrees  oocapied 
ti  r.-.o-?!:.  tL.*i  %L-jIr:  ot'  i-r  ^^Litc  colaoiQi,  "JoL^  posterior  equally 
■*r.L  tiift  AUTjeiTfyh^Knl,  ba:  it  DrtilomlniwJ  reourkablv  in  the 
hlfiiltr  p-irt  of  the  antero-LiceraL  i.-?.,  in  rLe  seat  of  election  of 
•77i'ifrij':trical  rib  bo  L-Iikt?  s<:Iero«i3  ''a  ^d/fnj^^  ruhtiaty  Mymttriqiie) 
w^u>n  iii  rjiy:if,i(^  the  latenJ  oijlumns- 

Th«  ptir-iiy^i-i  anil  couLrai^tions  seen  in  this  patient  seemed  to 
ir?/!.  Charcot  ar.d  Joffrov  to  be  dae  to  the  sTnimetrical  s^rlerosis 
of  the  Ixiter^il  colamns.  This  is  reasonable  as  far  as  concerns 
the  CiriuritTtlonc,  b-::  I  b^lievo  the  paralvtie  phenomena,  and  also 
thr:  atror'hv.  Vi  have  btren  maiulv  dae  to  thtr  dunia^^e  of  the  anterior 
rell.^.  ii^j-siJ.'.s,  th»:  motor  troubles  betran  well  before  the  con- 
trautlonr-j,  nivl  ic  Ls  mthout  doabt  dae  to  carelessness  on  their  part 
rJiat  tLe«je  ob^ier^'ers  have  written  to  the  erifect  that  the  paralysis 
;ijip/:ared  In  the  iajit  stau'e  of  the  disease ;  fur  it  is  mentioned  that 
in  April,  liG'j,  a  year  previous  to  the  contractions,  in  addition  to 
t.fi^-  motor  '.roiil^li-s  of  the  upper  limbs,  which  kept  pace  with  the 
•v^i.-siif:^  o:'  t.ii«;ir  rnusclfS  (umyotnrphle),  "the  patient  can  stand 
:ttid  evoti  w.ilk.  Ijut,  mon.'  by  an  alternate  shuffllu];^  of  the  feet  than 
\>y  iiftircf  tl:<:m ;  at  the  same  time  there  is  a  jx^coliar  swaying  of 
:.lie  truiik  from  side  to  side."  These  functional  troubles  certainly 
iudicat':  ;i  paralysis  of  the  iicxors  of  the  hip  which,  daring  walking, 
lift  tlio  U'j'i  from  the  <^Tound  (which  she  could  not  do).  They 
furtiif:r  sliow  n  paralysis  of  tbc  glutei  medii,  without  the  action 
«>f  Vfhich  tlifr  trunk  must  be  inclined  laterally  at  each  step. 
l'*iir*Ji(;r,  wiieu  I  exaruiued  this  patient  in  1868,  I  questioned 
]n'A-  HpLMriiilly  as  to  her  motor  troubles,  and  I  learned  that  for  a 
loii^  tiiiie  before  her  lower  limbs  were  stilT,  they  were  very  weak 
aud  thin ;  that  she  could  not  bend  her  feet ;  and  that  she  not 
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nly  walked  with  difficulty,  bnt  when  ataniiiog,  as  just  mcntioDeil, 

Ittffered  grcnt  ftttigne,  and  could  only  take  a  few  steps  without 

ting.     Thcsi.'  are  the  signs  of  true  paralyeis  ami  paresis  wliidi 

kcUtriae  general  subacute  spinal  paralysis,  and  which  are  uot 

I  in  progrnssivc  uiuscukr  utropliy,  oven  when  the  patients 

0  lost  msny  of  tho  muscles  of  tbv  lower  limbs. 

In  abort,  as  MM.  Charcot  and  Jofiroy  juiUciously  remark, 

'in  tbis  I'utsii  meuingitia  must  hare  been  the  primury  lesion, 

hbimn;  the  irritation  situated  in  the  dura  mater  and  pin  mater 

nraded  the  grey  matter  viu  the  trabeculiB  of  the  connective 

Lastly,  it  must  havo  invaded  the  lateral  columns,  first 

B  tile  cervical  rc^on,  and  then  progressively  in  the  whole  length 

f  the  cord." 

CoMe   .Yi>.   21.^In    another   case   of   diffase   genern!    spinal 

djan,    reported    in    the    same    memoir    under    the   name 

u/iir  atrophy,"  the  symptoms  (paralysis  of  the 

tombcr  6th,   1804,  and  weakness   and  atrophy  of  the 

b  pain  in  the  hands,  September  20th,  1864),  show  that 

1  lesion  must  have  started  iu  the  front  horns  at  different 

1  whence  it  spread  to  thu  fourth  ventricle,  affecting  chiefly 

I  bypoolossal  nucleus  (glosso-labial   paralysis  with   atrophy) 
viird*  tb«   end  of  October;    and  that  it  finally  reached  tho 

nteni-loteral  columns  (contraction  of  some  of  the  maades  of  the 
r  limbs). 
It  is  cnotigh  to  giw  here  this  summary  of  a  typical  case  of 
P  ^neral  spinal  parsh-aia  reaching  the  highest  point  in  tho 
I  cord  wiUiuut  touching  the  posterior  horns.     (I  shall  re- 

II  to  thin  fact  iu  the  chapter  devoted  to  glosso-labio-laryngeal 
ilyws.) 

,  TbB  lesion  of  diffuse  general  subacute  spinal  paralysis  begina 
*  in  ibp  grvy  mnttiir  enrrouuding  the  central  caual.  It 
I  tbco  a  "  tuiiiciitf  vciitral  jieri-ependifmoag  {pfri-eiitiiili/iiiahr) 
In  such  coses  it  radiates  to  the  neighbouring  parts, 
ing  thfiii  successively,  and  cunses  peripheral  troubles 
mptooutic  of  these  contra!  changes. 

H.  H.  Hall>ipi>au,  hospital  "interne,"  communicated  to  tho 
tnlogiral  Society  on  August  Ifjth,  1869  (GiuelU  Mfd.,  23rd 
,  1870),  a  e.a.w  of  this  kind  (met  with  in  M.  Vulpian'g  wards 
\  the  Salpi-trii-ro)  with  u  inicroscopio  examination  of  the  cord, 
e  a  Tery  interesting  memoir  of  th«  case,  and  collected  all 
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:le  v-irr  knoTr:  cises  cf  diI*X4:;Mi  of  die  central  canal.  Most 
i-:>.r<  Life  i::r:':-:c-i  ills  Irf::-::  lo  a  bvdio-mveliris,  but  M. 
H^l .  vicAU  1  ik?  >lc  srz.  -iLLi  11  If  :l^::iII V  caused  dt  an  inflammation 
V ;  :!.:  «c  1  :ril  ^r^: j  >-':■?* jti. .>£  *:  Y -  -f-t  i 't'ri-ti»i'*idymairf];,  I photo- 
rri:  Lv.;  iiii::.  iTi^rr-rsc  >e,^r.  ils  rrviikred  bv  M-  Hallopein)  of 
:z.  .;r.'.  .:  :1.>  }i;;e:L:-  S.rir  si .-"^  it:  sclerosis  has  invaded 
« :  ir  ■ ;  :.ll  'J^t  ^Ti  V  >~  I  ^liiL  .>: .  in  I  ]  r:*! -^^i  ciiormoas  enlargement 
::  :1;  .\L:ril  v:-.ii.:*l.  I:.  :ilir  5^-:-:::z.j  lie  caral  is  Terr  slightly 
i-^".;.r^:-.l  ■  u:  :1:  >;lTr.fif  is  - ::  iLz  Irs*  c-Vscrrafcle  in  the  front 
*:.!  '.c.  k  .".uiiii.f^ ,:?:>.  vlt---^:  .:  ?:  rtii?  :•:■  ihe  oiiier  parts  of 
:1:  ^T-.  >..".  -:ir : :.  71. ?  :  rrTii.ri:..  z.  sI.-t*  ilsi  iLtrre  had  not 
>-iL  .-..  :.  .-   .^>-.   i  1-. -.s"  .:  :!-.    .--irL  f-.i^^,  bat  that  the 
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the  degree  of  paralysis ;  witli  integrity  or  slight  loss  of 
iti-scDBiliility. 

7.  MictnritioQ  and  defecation  normal. 

6.  Sometimes  arrest  of  the  disease  beforu  its  last  stage,  with 
ntan  of  voluntary  power  even  before  the  electro-muscular 
otnctiltty. 

fn«)  disO'Hsv  may  be  confonuded  with — 1,  General  paralysis 
jrftliiC  iBBaiie.  2.  Progressive  muscular  atrophy.  S.  Load  palsy. 
i.  Acute  spinal  parnlysis  in  its  chronic  stage/ 

Thu  oymptoms  (pains,  sensory  troubles,  paralysis  of  the 
■ladder  and  rectum,  sacral  sluugh),  which  in  diffiuc  general 
fitbaetiU  tpinnl  jtaralygit  are  added  to  those  just  given,  form 

ooUcctiou  of  diagnostic  elements  which  renders  all  risk  of 
MmfaaioD  of  this  disease  with  any  other  kind  of  paralysis  or 
lUopb;  impOHHible.     It  is  suporQuous  to  discuss  its  differential 

Xttavaar. — I  have  not  known  this  form  of  paralysis  occur 
Ion  36  or  uflcr  50  years  of  age.     I  have  encouutered  no  facts 

Irliieli  point  to  heredity  as  n  cause.   The  causation  is  most  obscure. 

STery  patJi-nt,  howi-ver,  is  certain  as  to  the  cause  of  his  trouble. 

ViiUi  (IDC,  a  fall  had  caused  a  strain  of  the  foot,  but  in  this  case 

he  pamlysis  did  not  occur  till  six  mouths  later !  It  is  necessary, 
to  take  note  of  this  because  no  other  cause  is  discover- 
.  Another  patient  had  dwelt  in  a  damp  place,  and  a  third 
often  heea  exposed  to  a,  draught.     Li  the  majority  of  cases 

btn;  IB  no  appreciable  cause. 
I  hsvfi  lately  had  occasion  to  see  in  succession  two  cases  of 
lienor  general  xubucute  spinal  paralysis  preceded  by  intense 

ItM  of  iMiiii  in  the  Ijelly,  which  might  be  considered  as  the  chief 
of  Uiv  progressive,  descending,  feverless,  wasting  paralysis 

ifaidi  ibUowud  closo  upon  it.     The  followiuy  is  a  ri»ume  of  the 

Int,  twnt  to  mo  by  M.  Le  Koy  de  Moriconrt. 
CoBc  A'o.  io. — ^M.  \V.,  art.  85,  born  in  France,  living  in  Brazil 

ince  18G1,  strung,  atliletic,  usually  healthy.  In  1865  fits  of 
rriblc  kbdomiual  pain  with  a  deep  sensation  of  burning,  tearing. 
id  contraction,  with  vomiting  and  distension,  but  with  no  colic 
vcdDvtipntion.  thiring  these  fits  he  rolled,  crying,  on  the  floor. 
!m?  6ta  UfiU-d  ubnnt  half  an  hour,  and  continued  for  uint^  days, 
IJU  IwU  ail   liuar'H   interval   (about)   between   each   fit.      Six 
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months  later  he  had  a  second  attack  like  the  first,  but  was  able 
to  follow  his  occupation  in  the  interval.  In  1870  he  had  a 
similar  fit.  About  March  15th  he  noticed  a  tremor  of  the  hand 
while  writing,  or  when  opening  and  shutting  the  hand,  together 
with  general  weakness.  A  month  later  loss  of  power  in  the 
hands,  gradually  extending  to  the  whole  of  the  upper  limbs. 
From  the  onset  of  the  paralysis  there  was  rapid  general  emaciation, 
iTvdth  a  melting  away,  as  it  were,  of  the  paralysed  muscles.  There 
was  also  over  sensitiveness  of  the  paralysed  muscles,  and  to  a 
less  extent  of  the  skin.    No  trouble  in  micturition  or  defecation. 

Present  state. — All  movements  of  the  lower  limbs  are  pre- 
sened,  but  weakened.  Standing  and  walking  are  possible.  The 
upper  limbs  are  completely  motionless,  except  the  flexors  of  the 
fingers  and  thumb,  which,  as  well  as  the  muscles  of  the  thenar 
eminence,  contract  feebly.  The  limbs  are  wasted  en  maue^ 
especially  the  deltoids,  and  electro-contractility  is  very  feeble 
even  in  the  muscles  which  are  under  voluntary  control.  There 
is  hyperesthesia  of  the  muscles  increased  by  pressure,  and 
considerable  tremor  of  the  fingers  and  hand  during  movement. 
General  health  fairly  good.  All  functions  normal.  Intelligence 
intact. 

The  doctors  at  Bahia  considered  this  case  to  be  one  of  BMberi, 
a  disease  which  rages  sporadically  or  epidemically  in  hot  countries, 
especially  amongst  the  coloured  races.  But  I  see  nothing  in  the 
history  resembling  the  description  of  "  Beriberi "  given  by 
M.  do  Mericourt,  who  does  not  share  the  opinion  of  the  Bahia 
doctors.  Beriberi,  according  to  M.  Mericourt,  "  is  characterised 
by  a  general  sense  of  weakness  and  oppression,  often  accom- 
panied by  anasarca  and  serous  effusions  in  the  splanchnic 
ca\dties.  It  often  also  presents  troubles  of  motility  and  sensi- 
bility with  an  ascending  course."  A  similar  case  occurring  in 
Paris  shows  that  this  form  of  paralysis,  accompanied  by 
iibdouiiual  troubles,  is  not  peculiar  to  Brazil. 

Did  tlio  fits  of  pain  in  the  belly  in  this  case  produce  the 
paralysis  by  a  kind  of  reflex  action  ?  The  possibility  of  some 
such  relation  existing  between  the  two  sets  of  symptoms  must 
at  least  be  admitted,  notwithstanding  the  long  interval  between 
them. 

But  in  the  following  case  the  reflex  effect  on  the  cord  was 
apparent  during  the  gastric  attacks,  and  seems  to  give  some 
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lour  to  the  bypotbeHis  of  an  inflaeoce  by  the  gastric  attacks  on 
a  paralytic  syinptoma  wliicb  foUowed  them. 

'\o.  26.— M.  X.,  wi.  S2,  healthy  tiJ]  18fi4.     From  the 

i  of  37  be  sufferoil  from  megrim,  with  vomiting,  which  re- 

1  at  first  monthly,  thou  fortnightly,  and  hnally  every  week. 

9  attdcka  luttU-i]  i>  (lay,  daring  which  he  could  take  sothing. 

1867  be  had  a  violent  gastric  attack  Ingting  fifteen  Hays — 

Bgbtfol  epigastric  pain,  internal  ahootings,  burnings,  and  spaa- 

•die  vontrocliouii  lasting  an  hotir,  and  causing  the  patient  to 

f  oot.     The  limbs  during  the  attack  became  totanically  stiff, 

p  Umi  lh«  patient  couM  not  bend  them.     The  palu  was  relieved 

f  Tomitiug  a  graeoiBb  or  yellowish  tluid.     Habitual  diarrhoja  ; 

I  oiilic ;  n»  fever ;  loss  of  appetite.     Quito  well  between  tlio 

tekn.      In    1868    and  1869  he   had   three   or   four  similar 

leks.     In  18Ca  the  right   upper   limb   became   feeble,   and 

mblMl  when  be  wrote.     In  Januarj-,   1870,  he  had  a  fresb 

tie  attack  lasting  eight  days,  followed  by  loss  of  power  in 

I  right  arm.     The  day  following  another  attack,  followed  by 

a  in  till)  left  arm.     Ho  improved  a  little  under  clectrisa- 

,  but  tbcD  tbo  loft  lowor  limb  became  weak,  and  on  March 

|Btb  the  hands  and  wristn  "  fall  completely."     On  March  '2Sth 

ll  Another  gastric  attack,  followed  by  weakness  of  tbo  limbs, 

~\be  conld  not  rise  from  a  chair  or  go  upstairs.     This 

I  lasted  some  weeks,  and  was   accompanied   hy   quick 

iBleeplessneRS. 

t  itate, — Muscles  much  atrophied,  especially  deltoids, 

i  of  elbow,  muHclea  of  the  back  of  forearm,  and  thenar 

The   muHcIes   innervated   by   the   brachial   nerves 

UT^   inchiiiiu)  were  completely  paralysed,  while  tbo   other 

i  tff  the  upper  limbs  and  the  muscles  of  the  hip  ivere 

When  the  patient  opened  or  shut  bis  hand,  the  fingers, 

1  tntu   the   hands   themselvcB,  were  agitated   by  a  sort  of 

Pinrhiug  or  percussion  of  tbe  paralysed  muscles  caused 

intnctioDB  like  transverse  cords,  which  was  possibly  an  evidence 

r  tb«  integrity  of  their  faradic  contractility.     This,  however, 

B  kbnout  iu  the  niuttcles  supplied  by  tbe  miiscAiio-gpiral  nerve. 

■ibility  was  normal  except  iu  tbe  fingers,  where  the  touch 

I  ft  tittle  obtuse.     Finally,  tbe  functions  of  the  bladder  and 

I  inin>  normal. 

I  TIui  tctanio  contractions  of  the  limbs,  which  in   this  case 
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accompanied  the  gastric  attacks,  show  clearly  the  excitement  of 
the   cord  which  these  provoked.     It  is  intelligible  that  these  . 
repeated  long  attacks  might  exercise  some  influence  oyer  the 
general  subacute  spinal  paralysis  which  followed  them. 

But  it  does  not  follow  that  they  were  the  cause  of  the 
paralysis.  On  the  contrary,  if  wo  look  upon  these  gastric  attacks 
as  first  signs  or  warnings  of  other  spinal  troubles  {e.g.,  sclerosis 
of  posterior  horns)  wo  might  regard  them  merely  as  symptoms  of 
the  spinal  trouble  which  caused  the  paralysis. 

Prognosis. — [The  prognosis  is  much  more  grave  than  that  of 
acute  spinal  paralysis  of  the  adult  or  infant,  which  it  so  closely 
resembles,  since  it  may  cause  death  if  the  lesion  reach  the  bulb, 
by  affecting  the  muscles  of  breathing  or  swallowing. 

The  disease,  however,  is  sometimes  arrested,  and  may  eves 
undergo  improvement.  ''For  this  reason  I  have  guarded 
against  the  use  of  the  word  'progressive,'  an  expression  of 
despair  because  of  the  fatal  sense  which  Bequin  has  given  it 
in  medical  language.'*  The  prognosis  is  grave  in  proportion  to 
the  importance  of  the  muscles  implicated. 

The  diffuse  variety  is  more  grave  than  the  other  because  of 
the  greater  number  of  troubles  which  it  causes,  troubles  which 
are  explained  by  the  greater  extent  of  the  spinal  lesion.] 

Treatmkxt  by  Faradisation  and  Continuous  Currents.— 
When  we  wish  to  judge  of  the  therapeutic  value  of  any  agent  ire 
must  bear  in  mind  what  would  have  occurred  if  the  disease  for 
which  it  is  used  had  been  allowed  to  take  its  natural  conne. 
This  maxim  is  specially  applicable  to  subacute  general  spinal 
paralysis. 

I  will,  for  example,  merely  call  attention  to  Case  No.  22. 
In  this,  paralysis  and  atrophy  invaded  successively  and  in  a  few 
weeks  the  muscles  of  the  limbs  and  trunk,  and  remained 
thus  generalised  for  thirteen  months.  Energetic  treatment 
(blisters  to  the  neck,  strychnine,  purgatives),  pursued  from 
the  beginning  and  continued  for  several  months,  having  been 
unable  to  stop  the  course  of  the  disease,  the  patient  lost  heart 
when  it  became  general,  and  would  do  nothing  more.  Neverthe- 
less we  have  seen  that  after  remaining  stationary  for  thirteen 
months  the  paralysis  of  itself  gradually  improved,  and  that  in  two 
months  motility  uud  nutrition  had  reached  their  normal  state, 
cxce])t  ill  the  muscles  of  the  fingers,  thumb,  and  hand,  of  which 
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moRt  parnlt'SGcl  and  atrophied  were  tliose  receiving  iboir 
eTTation  from  tbd  mnsculo- spiral  {radial)  nerve  nod  tbe 
idea  of  tlie  tbennr  emiueuce ;  tbese  muBclea  bad  lost  tbeir 
trie  contractility  and  rcmniDed  utropbicd.  Horc,  tlieu,  is  n 
J  of  anterior  general  Bubacute  spinal  paralTBie  which,  after 
;  bwn  liift  to  itaelf  in  a  Btatioiiniy  condition  for  twelve 
aths  in  its  generalised  stage,  spontaneously  follovs  a  retro- 
i  ootirse  and  is  grudually  cnred  in  a  fdw  weeks,  witb  the 
■epUon  of  some  niuficlcs  of  tbe  hand.  This  is  not  the  only 
D  of  this  disease  which  I  have  seen  improve  spontaneonsly. 
^e  JcKson  to  he  learnt  from  tbis  is  that  wo  must  not  be  too 
\j  to  pivo  tbe  credit  of  coring  this  disease  to  any  particnlnr 
Tbis  lesson  has  been  forgotten  by  those  who  assert 
',  tbny  bavo  cared  suhaoate  general  spinal  paralyses  hy  con- 
1  eorrontfl,  and  who  (by  a  too  common  error  in  diagnosis) 
6  classed  it  with  progressive  mufloular  atrophy. 
Hio  poMMihilily  of  sjtoutaneoufi  cnre  diminishes  the  value  of 
obtained  by  continnous  or  interrupted  currents,  but  I 
rertheless  think  I  may  alErm  that  when  applied  in  time  they 

1  tLe  cnro. 

Bat  there  is  a  time  when  localised  faradisation  must  be 
,  if  the  muscles  are  not  to  be  allowed  to  disappear  and 
I  {nfimii^es  to  be  developed.  It  is  w*heii  atrophic 
I  persists,  as  in  Case  No.  '22,  where  the  muscles, 
1  by  tbo  mnsculo- spiral  {radial)  and  ulnar  (cuhilal) 
t  and  those  of  tlio  thenar  eminence,  seemed  to  me  to  be 
Bi»c«d  the  Brat  day  I  saw  the  patisnt. 
P'Wbat  kind  and  what  method  of  electrisation  shotdd  be  used  ? 
jave  Uio  preference  to  faradisation  hecanse  in  one  of  my 
tieots  who  was  in  a  similar  condition  I  had  already  applied 
itinuoos  currents,  for  twenty  sittings  of  fifteen  to  twenty 
inotes  each,  without  any  result.  Faradisation  has  already  in 
aiuings  restored  voluntary  movement  in  some  of  these 
I  (tlio  vxtcnsores  car|>i  radiales  and  the  extensor  carpi 
is),  which,  nevertheless,  havu  not  yet  recovered  their 
iQtractUIty  (a  phenomenon  always  Interesting  to  those 
0  bava  not  scon  it,  and  to  which  many  pathologists— Charcot, 
.  and  llallopeau  among  others — can  bear  witness). 
I  Tbo  "  hypos  then  is  ant "  Influence  of  a  descending  or  centrifugal 
ntiDSoas  current  baa  Devertheless  seemed  to  me  to  exert  a 
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iznnd  effiscs  apoa  che  cord  in  diese  cases.  For  tiifs  »coo  I 
dtiviae  ita  nae  eoncnneiiclj  with.  loealoeil  &ndzai£&2ii,  csfvcaQy 
•iarin^  che  period  of  devdopnienfi  and  ggioaiitBilioii. 

I  have  jnsc  naefi  this  fflnihfni?«I  cleecnaBtLoiL  ti>  Cmat  Xo.  36 
wick  tilie  best  resolts  ....  I  cszmoc  Mcrxhe  she  fnxproTemeBl 
entireij  »  tha  rrescmeni,  Becaoae  we  hsre  seen  a  fpoctaneons 
(Ture  m.  G^ae  Xo.  22.  Xeverdi^LeflB  I  woald  runsrk  that  this 
9pon:;iiaeoii:i  core  was  verj  cardj  /difru«XL  mnnlJts',  wliile  in 
Caie  Xj.  2i>  the  therapeoszi:  actD^n  oc  mfxihi  electzciasian  wat 
znani&steii  is.  a  tsw  ^fttfngs,  and  fr^.m  ^hat  unsauaX  improve- 
ment was  progressi7e. 

[In  C{ue  Xo.  24,  in  conseqTienix  cf  till^  moaealar  hjliff- 
ssuhesii.  L>!aliaed  fi&radfaaison  was  noc  appIkahZtf-.  for  indeed 
the  hvrerjEsihesfiL  was  made  worse  tlnsehT.  and  therefDn 
coii:inaoas  enrreniia  t*j  the  spine  wore  empioTed.  ''I  am 
alrcadr  &£  ihe  twentieth  sittznz,"  sars  Dachenni*,  *~  and  haw 
oniT  obLiined  a  feeble  fijrward  moTemeni  of  the  aan.*"! 
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n  Ml  origioBl  Paper  in  the  Archiatt  Gsnrralti  de  ifedecint,  18G8,  culled 
Oas  diMue  '•  progrtitiee  matcuiar  paralyrii  of  the  lont/ue,  lofl  palate,  and 
lipt ;"  but  he  kfterwarcbi  uiopted  the  name  vhich  U  now  boars,  pioposeA  lot  it 
hj  Prolenor  Trousseau.] 

Setwees  1852  and  18C1  I  liad  collected  thirteen  cases,  whicli 
have  now  (1870)  increased  to  tliirty-nine,  of  a  paralytic  affec- 
tion which  invades  without  known  canae  the  muBcIes  of  the 
tonf^e  and  soft  palate  and  the  orbicularis  oris,  and  which  in 
consequence  produces  proEressive  troubles  in  artictdation  and 
swallowing;,  which  at  an  advanced  period  is  complicated  with 
respiratory  troubles,  and  in  which  the  patients  at  last  Bnceumh 
^to  the  impossibility  of  taking  food,  or  perhaps  die  during  u 
l^yncope. 

In  all  my  cases  the  disease  has  begun,  progressed,  and  ended 

1  the  saine  manner.     Its  symptoms  cannot  bo  confounded  with 

my  other  disease.     Its  group  of  characteristics  show  it  to  be 

FiUstinct  from  all  other  muscular  affections,  and  it  consequently 

Eeems  to  me  to  be  worthy  of  a  place  in  our  nosology  and  to  merit 

B  description  of  its  own,  which  will  form  tbo   subject  of  this 

chapter.     The  patients  in  whom  I  have  observed  this  kind  of 

paralysis  have  all  been  seen  in  private  practice,  and  it  has  not 

been  possible  to  make  any  post-mortem  examination  of  those 

who  have  succumbed.    I  am  therefore  only  able  to  lay  before  my 

readers  a  clinical  study,  but  which  I  hope  to  show  is  sufficient  to 

establish  its  differential  diagnosis. 

I  M.  Dnmesnil,  Director  of  the  .\natomIcal  Studies  in  tlie  School 

^§0f  Medicine  at  IVtuen,  published  in  1860  a  case  which  hud  much 

^^^alogy  with  those  which  form  the  basis  of  this  chapter.     The 

^^^6e  was  complicated.     The  paralysis  of  the  tongue,  palate,  and 

|l     lips  was  in  fact  complicated  with  progressive  muscular  atrophy, 

•  From  VEkdnttaum  Loeaiith,  3ri  ed.,  pp.  5(H— 6B5. 
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and  the  aathor  regards  the  local  paralysis  as  a  variety  of  the 
latter  disease.  This  case  is  narrated  by  an  anatomist  and  a  dis- 
tinguished observer,  but  I  shall  show  in  the  sequel  that  M. 
Dumesnil  has  clearly  made  a  confusion  ;  for  the  disease  of  which 
I  shall  treat  in  this  chapter  is  a  paralysis  without  atrophy,  while 
progressive  muscular  atrophy  is  a  lesion  of  muscular  nutrition 
without  paralysis.  The  first  is  seen  to  be  perfectly  isolated 
from  beginning  to  end,  although  it  may,  as  I  shall  bring  facte 
to  show,  be  complicated  like  all  morbid  species  by  one  or  seven! 
other  affections,  as,  e.g.,  progressive  muscular  atrophy.  This 
is  demonstrated  by  the  consideration  of  the  cases  I  am  about 
to  give. 

Sketch  of  the  Disease. — In  1852  I  had  an  opportunity  of 
seeing,  with  my  lamented  master  Chomcl,  for  the  first  time  the 
progressive  paralysis  of  the  tongue,  soft  palate,  and  orbicularis 
oris.  A  patient  was  sent  to  him,  as  suffering  from  an  obscure 
kind  of  angina.  The  history  of  this  patient  is  identical  with 
that  of  the  similar  cases  which  I  have  since  collected.  It 
presents  nearly  all  the  symptoms  of  the  morbid  species  which 
I  am  going  to  describe,  and  will  therefore  serve  me  for  a  picture 

of  it. 

Case  No.  27. — The  disease  with  which  we  have  to  deal  in  the 
present  instance  was  of  nearly  seven  months  duration,  when  the 
patient  was  sent  to  M.  Chomel.  It  had  begun  without  appre- 
ciable cause  (being  neither  preceded  nor  accompanied  by  pain), 
with  a  difiiculty  in  swallowing  and  a  little  trouble  in  articulating 
words.  During  the  first  two  months  the  patient  was  so  little 
troubled  by  it  that  he  paid  no  attention  to  it.  But  it  got 
gradually  worse,  and  soon  swallowing  began  to  be  so  difficult, 
that  he  could  scarcely  gulp  down  his  saliva,  which  sometimes 
dribbled  from  his  mouth,  and  had  to  be  caught  in  his  handker- 
chief. Then  his  speech  became  so  entangled  and  queer  that  at 
times  ho  was  unable  to  make  himself  understood.  Active 
treatment  (blisters  round  the  neck,  purgatives,  astringent 
gargles)  had  had  no  influence  on  the  course  of  the  disease. 
Chomel  recognised  that  all  his  troubles  were  probably  caused  by 
damage  to  the  muscles  of  swallowing  and  articulation,  and  asked 
me  to  examine,  electrically  and  physiologically,  the  muscles  pre- 
siding over  these  functions.  This  is  the  result.  The  tongue 
was  of  normal  size,  but  depressed  and  fixed,  as  it  were,  behind 
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it  Hv)i  of  the  loner  U'etli;  tlio  surface  was  a  little  wrinkled, 
od  it  had  vei^  littlo  motion.      The  patient  coald  not  raisa 
B  tip  nor  apply  the  back  of  it  to  the  palate,  he  couli 
nlj"  move  it  a  little  forwards  and  to  the  side.     There 
efbrmitf  of  the  soft  palate  or  uvula,  iihicL  contracted  naturally 
nn  tickled.     Plionntion   rts  re^rds  powt<r  was   normal,   hut 
mi  efforts  were  necessarv  for  articulation.    I  had  not  observed 
a  kind  of  npeech -trouble  in  any  other  disease.     It  evidently 
aid^J  on  the  almost  entire  loss  of  movement  in  the  tongue. 
<lo  not  know  how  to  describe  it,  but  one  may  get  an  idea  of  it  by 
psfj  to  speak  while  the  tongue  is  kept  firmly  on  the  floor  of 
B  ^loatli  with  the  tip  fixed  behind  the  teeth  of  the  lower  jaw. 
H>  Toice  wae  H  little  nasal.     The  patient  could  not  blow  with 
nllirieat  force  to  put  out  a  candle,  hut  if  his  nose  were  pinched 
p  blast  of  air  xvns  strong  enough  to  extinguish  it.    The  articu- 
ion  of  the  labials  p  and  b  was  better  when  the  nostrils  were 
pt  rlosed.     These  signs  showed  a  weakness  of  the  soft  palate 
'hicb   one   wonld   not   suspect   when   looking   at  the  forcible 
■flex   contraction  produced   by  tickling  the  uvula,  which  did 
ot  deviate.      The  articulation  of  the  labials  was  neTertheless 
normal    even    when    the    nose    was    closed,    and    it    was 
I  that  the  orbicularis  contracted  feebly.     This  was  proved 
f  uldng  him  to  say  the  vowel  o,  which  was  impossible  for 
m;   neither  could  he  pout  the  lips  as  for   kissing,  and   for 
t)  Homc  mason  whistling  was  impossible.     Much  thick  spittle 
tys  filled  the  mouth ;    he  could  not  spit,  so  that  he  was 
I  lo  remove   the   dribbling   Balivu  with   a   handkerchief, 
I  be  drank  he  paused  between  each  gulp  of  fluid,  which 
I  with  difficulty  and  effort,  and  then  a  part  of  the  fluid 
B  bock  through  his  nose.    Solid  food  could  only  be  swallowed 
a  cut  very  fine  and  oiised  with  finid,  and  even  then  it  was 
seseary  to  grind  it  a  long  time  with  the  teeth.     The  taste 
]  general  sensibility  of  the  tongue  wore  normal.     Finally,  the 
ttieiit  HufTiTod  bI  times  from    great   difficulty   of  breulhiiig, 
Itboacb  the   respiratory   movements   appeared  quite    normal. 
ioee  the  last  two  or  three  months  be  had  become  generally 
eok  atxi  bail  lost  his  plumpness.     I  proved,  however,  that  the 
Dtrition  and  movement  of  bis  muscles  were  intact.   Faradisation 
tade  Uie  tonirne  contract  almost  as  in  health ;   thi>  muscles 
r  the  fnec,  ««p«ciAlly  the  orbicularis  oris,  and  the  muscles  of  the 
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soft  palate  retained  electric  contractilitT.  Faradisation  of  the 
affected  muscles  for  a  fortnight  seemed  at  first  to  improre  the 
condition  of  the  patient ;  the  tongne  qoicklj  recoTcred  its  normal 
size  ;*  its  snrfSftce  became  smooth  ;  its  moTcments  and  those  of 
the  lips  CTidentlj  improred,  but  swallowing  remained  di£Eieiilt 
and  saliva  continued  to  dribble.  Feeding  becoming  more  and 
more  difficult  the  patient  rapidiv  lost  strength.  I  then  decided 
to  apply  a  rheophore  to  the  pharynx  and  oesophagos.  This 
fresh  faradisation  was  as  impotent  as  the  former.  The  patient, 
tired  out,  returned  home,  where  he  died  some  months  after, 
exhausted  for  want  of  food.  During  the  last  months  of  his  life 
it  was  necessary  to  inject  beef>tea  and  milk  slops  into  his 
stomach  with  the  stomach  pump.  His  hunger  was  never 
satisfied ;  then  the  attacks  of  suffocation  became  more  and  more 
frequent,  and  in  one  of  them  the  patient  died. 

The  functional  troubles  in  this  case  were  clearly  due  to  a 
paralysis  of  the  tongue,  and  to  a  want  of  power  in  the  muscles  of 
swallowing  and  articulation.  (We  shall  see  presently  that  the 
attacks  of  suffocation  and  syncope  which  occurred  at  times  were 
evidence  of  another  lesion.) 

The  case  I  have  just  narrated  gives  a  sufficiently  good  picture 
of  the  symptoms  which  I  have  seen  in  all  the  other  patients.  It 
is  thus  that  their  disease  has  progressed  and  ended.  But  we 
must  expect  to  meet  with  individual  differences,  as  is  the  case 
with  all  morbid  species. 

Lei  us  now  deal  with  each  of  the  symptoms  of  the  disease. 

The  paralysis  of  the  tongue  usually  appears  first.  It  is  the 
chief  symptom  of  the  disease,  for  it  is  that  which  threatens 
life  by  impeding  nutrition.  The  troubles  which  it  causes  in 
prouunciation  are  characteristic.  .  .  .  The  palatal  and  dental 
sounds  are  articulated  like  ch,  and  this  peculiarity  is  in  propor- 
tion to  the  difficulty  of  raising  the  tongue.  Speech  becomes 
more  and  more  unintelligible  by  the  progressive  weakness  of 
the  movements  of  the  tongue,  and  when  this  can  move  no  more 
the  articulation  of  the  palatal  and  dental  sounds  becomes 
quite  impossible,  and  the  patient  can  only  make  a  sort  of 
grumbling  noise.  Swallowiug  is  interfered  with  at  the  same 
time  as  articulation.  This  causes  but  little  trouble  at  first,  but 
later  on  the  patient  is  unable  to  swallow  even  liquids,  and  then 

*  Duchenne  has  previoiuly  said  that  the  toogoe  was  of  normal  rise. — Ed. 
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a  SUh  with  saliva,  wliicb  dribUcB  mceasaiitJy  and  soaks 
s  baodkercliiGf. 
I  The  ioTTcaHe  iu  Iho  quantity  auA  HlickincBS  of  tlie  saliva  ia 
9  follows  : — In  hcnllh  llic  salivs  is  Bwal]ow(>d  as  eooq 
,  and  at  each  effort  of  HwidlowiDg — an  effort  which  is 
Msantly  and  instinctivelj — the  lip  and  sides  of  the 
i  An  strongly  applied  to  Hie  corresponding  parts  of  the 
tofof  the  mouth,  so  as  to  make  a  gutter  incliuiog  from  Iwiforo 
u:k,  BDil  frotu  above  down;  then  all  parts  of  thu  dorsum  of  the 
lagtui  from  the  tip  to  tho  base  are  preswd  in  succession  against 
le  palato. 

I  The  nwtnoQt  these   movements  are  weakened,  tho  saUva  is 

nplet^ly  swallowed,  and  luter  this  becomes  impossible ;  it 

I  nccumulatcB  in  the  moutli,  and  gets  sticky  by  its  long  stay 

Then  it  dribbles  ullnodaiitly.  and  when  tho  patient  opens 

t  BOUth  a  nnmber  of  threads  and  columns  of  sticky  spitUe 

1  adhering  by  their  ends  to  the  lijis,  tongue,  and  palate. 

B  fiomcLiiiiefl  so  sticky  that  the  patient  can  scarcely 

_        I  U  from  the  walls  of  the  checks,  and  it  bothers  him 

I  Ibot  kd  is  continually  cleaning  his  mouth  with  his  fingers 

I  haodkerchief.     There  is,  however,  neither  redness  nor  any 

loge  iu  tbe  mucous  lut^mbruue  of  the  month  or  pharynx. 

I   Soon  eoliils  are  no  better  swallowed  than  Uquida.  and  semi- 

tqOHl  foods  and  soups  can  alone  lie  taken  ;  and  finally,  when  the 

togai  ia  completely  puriilysed,  swallowing  is  as  impossible  as 

a  the  tiingue  is  depressed  and  tlie  mouth  kept  widely  open. 

B  patients,  in  onler  Ut  swallow,  are  then  obliged  to  Ibrotv  their 

I  back  and  hold  their  hands  before  the  mouth,  in  order  to 

•nt  the  food  from  being  pushed  out  again  by  the  efforts 

t  nrallfiw.     It  is  only  iicccasnry  to  recall  to  mind   the   ^rent 

Kiportanra  of  the   tongue   in   the  tirst   and  second   stages  of 

lowing  to  uudorstaud  the  gravity  of  a  complete  puraljsis 

f  all  the  muj-clfs  charged  with  the  porfomiance  of  this  duty, 

t  o/ ihc  »oJt  palate  enormously  increases  the  troubles 
f  tho  paralysis  of  the  tongue.  Articulatiou  is  affected 
)  articntation  of  those  labials  which  remained  normal 
Fchutgtd.  2' and  b  ure  then  spoken  like  me,  ft  or  iv, 
«  the  posterior  tiares  can  no  longer  bo  shut  off  by  the  sort 
r  Bphitutcr  formed  by  the  soft  palate  and  the  superior  constrlc- 
r  «l  tbs  pharmx — «  sphincter  discovered  by  Gordy  and  still 
L  2 


OL0BB0-LABI0-LAB7K0BAL   PARALYSIB. 


better  stndied  by  Dzoadi,  and  to  the  mechanism  of  which  I  shi 
have  occasion  to  refer.  The  expelled  column  of  air,  instead 
going  entirely  through  the  mouth  and  Beparuting  with  more 
less  force  the  lips  held  close  for  the  articulation  of  labiiUat' 
divides  into  two  columns,  one  of  which  travels  by  the  open  nasal 
orifice,  and  makes  a  nasal  sound,  while  the  other  separates  the 
tips  softly  and  feebly.  This  divisioD  of  the  out-going  air  makes 
the  articulation  of  the  other  consonants,  already  altered  by 
jiaralysis  of  the  tongue,  still  more  confused.  In  addition  to 
difficnlty  of  swallowing,  this  paralysis  of  the  palate  causes  a  paib' 
of  the  food  and  drink  to  return  by  the  nose.  It  is  easy,  when 
the  paralysis  is  limited  to  or  is  most  marked  on  one  side,  to  re- 
cognise it  by  the  swerving  of  the  uvula,  or  the  inequahty  of  the 
palatal  arches.  But  in  most  cases  I  have  seen  neither,  because 
the  paralysis  is  equal  on  the  two  sides.  This  paralysis  of  the 
palate  might  easily  be  missed,  the  more  so  that  its  sensibility 
being  usually  sound  or  but  slightly  impaired,  tickling  causes  reflex 
contractions  of  the  palate,  and  of  the  pharyns  also,  as  is  evident 
during  efforts  of  vomiting.  The  nasal  phonation  and  the  faulty 
articulation  of  the  labials,  as  above  described,  are,  in  this  case, 
the  only  symptoms  which  give  warning  of  its  presence. 
certain  proof  of  it  can  bo  acquired  if  we  compel  the  voli 
to  go  with  greater  force  through  the  mouth  by  pinching 
patient's  nose  while  he  is  speaking,  and  thus  succeed  in  mal 
the  labial  sounds  much  more  clear. 

Paralysis  of  ike  orbicularis  oris  and  pterygoid  muscles. 
The  orbicularis  oris  is  paralysed  gradually.  The  patients 
at  first  a  difficulty  in  speaking  the  vowels  o,  u  plainly,  as  if 
lips  were  semi-paralysed  by  the  cold,  and  soon  they  cannot  con- 
tract the  muscles  for  whistling  or  kissing.  Before  long  they  are 
unable  to  hold  their  lips  close  enough  for  speaking  labials  plainly, 
and  later,  when  the  weakness  increases,  their  articulation  becomes 
impossible.  At  this  time  I  have  soinetimes  seen  the  elevator  of 
the  lower  lip  (by  the  muscle  of  the  tuft  of  the  chin)  considerably 
weakened,  or  even  completely  paralysed.  Sometimes,  also, 
the  depressor  labii  inferioris  and  the  depressor  anguli  oris  are 
affected,  so  that  the  patients  are  no  longer  able  to  pronounce 
the  vowels  e  and  i."     I  have  never  seen  the  orbioularifl 


ikes  ^^ 
tiMB 
tlH^I 


pf  air 

[ki^H 

hav^l 
f  tb^l 


.0  be  pronooBcsd  in  lii«  fYaiek  and ' 
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I  nor  tha  zygomatici,  levatoroa  anguli  oris  or  levator 
kbit  snpcrioria  alteqiio  nasi  nppreclubly  atTecteil  in  this  disease. 
fiRod  T  do  not  ihink  ibnt  the  baccinntor  is  affected. 

At   first   Hi^lit  one   might  be   led   to   think   that   this   last 

nauic  is  paralysed  becaasu  the  patient  cannot  whiKtle,  bat  tbc 

t  Kinouut  of  attention  sbows  that  this  is  dae  to  the  paralyfiiH 

f  th«  orbicularis  oris.     In  fact  if  tho  lip»  are  held  together  with 

Btbo  fingvra  while  the  patient  is  made  to  blow,  the  cheeks  can  be 

1  to  contract  a<;ain8t  the  alveolar  border,  instead  of  swelling 

Wot  as  when  the  buccinator  is  paralysed. 

Tho  puralj-sis  uf  the  orbicnlaris  oris  j^ivos  n  prodominating  tonic 

[forea  to  tho  mnsclos  which  move  tho  angles  of  the  mouth  and 

a  the  Dppcr  lip.     From  this  it  results  that  when  tlie  month 

s  shut  tbv  lin«  between  the  lips  is  lengthened  transversely,  and  th<' 

o-labisl  linos  get  more  hollou'  and  circular,  thus  giving  a  look 

nf  weepin;;  to  tho  faee.     I  have  noticed  this  peculiar  countenance 

1  idl  iny  pnti'^uts.     I  have  seen  one  case  indeed  in  which  the 

t  separAtod  in  all  directions  during  laughing  or  crj'ing,  the 

nt  being  unable  to  bring  them  to  their  normal  position. 

I  Ibo  lix'th  then  remained  esposed  until  he  had  polled  hi.'i 

I  logeLbcr  trith  his  fingers.     Is  it  not  interesting   to   note 

t  Id  this  disease  the  paralysis  is  localised  in  the  musries 

loh   preside  over,  tho   same  functions — those   which  control 

tatioD  of  words  and  swallowing.     For  this  reason,  when 

»  disease  is  completely  developed,  the  patient  can  only  make 

ntlalis   sounds,  and   when  he  wishes  to  swallow,  liquids, 

B  a  bolas  of  food,  will  como  back  through  the  lips  and 

I  mast   mrtition,  besides,  the   paralysis  of  the  pteryfiouJx. 
is  shown  by  asking   the   patients   to  perform  the  movc- 
ijf   ^rlii.liuft    food    ("  diditetian ")    which    they    can    no 
i  iidvancod  stage  of  the  disease.     I  had  neglected 
-  tact  when  I  wrote  my  first  memoir,  but  ha^e 
:<  I'd  it  in  every  case.     This  is  how  I  was  led  to 
At  a  certain  time  the  patients  show  ft  dittinilty  in 
Ud  tood,  although  they  can  divide  it  with  force,     1 
1  Uutt  Utey  could  move  ihu  jnw  np  and  down  with 
I  lliat  tlie  grinding  movement  which  is  performed  by  the 
I  lost.      We  shall  see  later,  while  atudjing  tlie 
I  uutODiy  of  this  disease,  how  this  panilysis  of  the 
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ptorypfoidK  is  accounted  for  by  the  histological  examination  of 
tlio  hull). 

Ptirnhfais  of  the  Bronchial  {intrinsic  expiratory)  Muscles  of 
liviHarMSfn,  and  of  the  Pneumogastric, — Respiratory  troubles  are 
mUvd  to  thoso  I  have  just  described  ;  viz.,  recurring  attacks  of 
HUlVoi'iition,  which  get  more  frequent  as  the  disease  approaches 
itH  vwiL  Thi'v  are  often  brought  on  by  movement,  especially 
walking,  but  also  occur  without  known  cause.  They  happen 
during  the  day  or  night.  I  have  seen  manv  of  these  attacks, 
and  have  aseiTlained  bv  auscultation  that  at  the  first  there  eidsts 
ai^parently  no  trouble  in  the  mechanism  of  respiration ;  and 
that  besides,  there  is  no  paralysis  nor  spasm  of  the  diaphragm. 
These  tits  o{  sutVoeation  are  sometimes  complicated  by  syncopes, 
wlileh  gel  worse  in  the  final  stage  and  may  prove  fatal.  Three 
of  the  last  eases  which  I  saw  in  the  course  of  the  year  1859 
ended  in  ihis  wav. 

I  A  ease  is  given  vObs.  xeix.  in  original)  of  death  by  snffocation, 
in  w  hieli.  liowever,  there  are  no  now  facts  except  with  regard  to  the 
paralysis  of  tb.e  tongue.  Puehenne  noticed  that  when  he  raised 
the  tongue  >\;:h  liis  lingers,  the  patient  could  depress  it  forcibly, 
thus  i^roAii:::  ;ha:  "  the  depressor?  of  the  tongue  were  not  at  all 
|\m-s!y>ed.  ar.d  i:  was  do;; b: loss  ihoir  tonic  action  predominating 
over  tiust  ot*  ;:uir  av.iciiTov.is:*  which  kert  the  tonmie  fixed  to  the 

•  *.•••  a 

I  :  ;i\e  i\*.d  ovv.r:*.:v.:::es  o:  irstrrizic  ihoso  attacks  in  my 
VM>:;:**  v*.:u:;vv.  sv„:  :-.,s\i  s>otr:A:::i>i  that  iho  patients  die 
sov.*.*: •.:*.* OS  x*t*  ,ssi*i;\\:;5  Ar..;  >,':v.i::r-*.«s  of  svnoore.  These  facts 
h*\e  yv.:  '.v.e  o:*  :V.<*  ::^ok  o:  s  :::::::r*r  of  sfgns  of  Itmg  or 
h«>AT9  :^.*v,V\\  iX"A^r<v:'.v  :T:\:il  &:  :>..->  :z:>«:,  but  of  extreme 
jit*v'.5v  ;>iv*use  ::*.<>  Ar\*  -.v.v.uOS  :i:i'. -n he :::'::«: y  rtaoh a  cenain 
^c^Tv^"  ^>^' ;r.:<v.s;:\,      1  s^'.jtl*  :rv  iv.-ii  :.;  ixr'.ii:: these  symptoms 

l«  Vfe*  r\^«>.:r*:o-r'*  :r.::*. "r<  ^h.^or  thinisclvt^  rv  decreased 
fiMnw  of  vvj\:r*;;ci'..  VV*  yA:.-.r.:<  reci-  :o  sbc-a-  faiigne  and 
««)^  <\iiA;:>;vr.  ^>.,t,  tl-^v  :i:*i^.  irl  ::  :*  «Tii^i::  ihat  their 
«a^f«mv^  xv>fcvT  ;s  v/,:s^  -s-Ai-Ti'.  ^cazs^t  ih-ey  c^&nnot  blow 
mM  «  c«s^lV  N^'C^i-.-si.  ".  .•♦vv.T.  i.T7^*rs  i^rr^ni*!  in  the  extent 
it'  tt^^S^VA  x*^'  «5v  tc^-vkt^^.o  r-vv-rtf-rriv  Nj  r^s  a»  heard  on 
iPtMil^ij|>»')V^  *3»£  :t  4^-  7«i:.vfc: ;  >«f  -rp*^^^  ^-  rc«Asbe  deeply  the 
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'  is  bmrd  to  cotcr  tLe   bronchi   forcibly  diiritig  inaptratioii. 

rhich  is  long,  wbilti  the  iioiso  of  the  oxpiratorr  sound  is  very 

Althoii);ii   ut  cni^b  iiiBpinUluu  u  great   qiinDtity  of  itir 

Dtm  tbv  bronclii  nnoppotieJ,  tbo  pntient  is  incessantly  sbort  of 

>ftUi ;  be  expreflses  it  by  saying  that  big  chext  is  always  full, 
Dil  often  irmkett  viiin  efforts  to  expire,  trying  to  empty  the  lungs 

*  cotitr«ctiiig  the  abilomiual  mnacles.  T)ie  uneasiness  he 
I  like  that  experienced  when,  aflev  a  big  inapiration,  only 

very  little  of  the  air  which  has  entered  the  chest  is  allowed 

Mwmpc.      In   a  word,  it   is  the  prolonged  stay  in   the  air 

raiclvs  of  nun-respirable  air  (deprived  of  its  normal  (|naiitity 

r  ox}'gen  and  charged  with  OJirbonic  acid)  which  causes  ibis  un- 

uiwfle.    I    have    clsowhero   shown    (Phj/niohyie  des  niouvc' 

mit,  ^*c.,  p.  098,  18fili)  that  these  respirator}'  troubles  mnst 

mlt  from  a  paresis  of  the  brnncliial  muscles  of  Heissesscii.  It 
I  plain  that  the  patient  can  then  neitbur  blow  the  nose,  nor  spit, 
or  eoujib  with  ease,  and  that  the  least  broncbitis  may  endanger 

I  life  by  caosiug  asphyxia.  This  state  is  permanent,  but  in 
[Bimiit  de^es :  it  gives  rise  to  those  attacks  of  suffocation 
iih  cysnosis  (doubtless  by  a  more  or  less  complete  paralysis  of 

i  tfToachinl  muscles),  which  may  eud,  as  I  have  often  seen,  in 
Ipli^a.  (t  would  allude  to  the  fact  that  I  bave  uoticed  this 
mi  of  asphyxia,  due  to  paralysis  of  the  expiratory  muscles 
f  Beiiuteasen.  in  dipbtberia.) 

2.  TliP  cnnlino  troubles  are  shown  by  n  sense  of  swooning,  by 
kind  of  cardiac  oppression  witli  extreme  nuxicly  and  fear  of  im- 

rndiHf;  dtmlb  and  by  a  very  quick  (140),  irregular,  intermittent, 
id  9mall  pulsi'.  No  nitirmnr  is  heard  on  anscaltatiun,  but  tbo 
ilTolsr  Boaoda  are  very  confused,  as  though  the  heart  were 
K  in  a  fluid  ;  tbe  face  is  pale  and  llie  eyes  dull.  Syncopal 
I  OTD  not  uncommon,  and  in  one  of  these  the  patient 
nultj  dies. 

la  my  flnit  memoir  I  omitted  to  mention  an  accident  which 

■  eoDHfjni^nre  of  th«  difficulty  in  swallowing,  and  espwiully 
\  tfait  paralysis  of  ibose  muscles  which  carry  the  tongue  back- 
I  and  move  tbe  epiglottis  on  to  tbe  glottis— X  mean  tbe 
go  uf  saliva,  food,  or  drink,  into  the  tracbca  daring 
nUowiog-  AllmypaUents  have  complained  of  this  introducliou 
r  Ui|atda  into  tbe  air  passages  at  an  advanced  stage  of  the 
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[Docbenne  describes  tbo  case  of  a  patient  who  was  neatly 
snETocated  in  liis  presence  from  the  passage  of  saliva  iuto  the 
tracbea.] 

Is  it  not  possible  that  some  of  these  patients  may  have  died  in 
this  way,  especially  when  during  sleep  the  saliva,  accamulated 
in  the  month,  bas  flowed  iuto  tbe  air  passages  ? 

Troubles  of  Pdoxatiox. — At  an  advanced  stage,  when 
articuIntioB  is  no  longer  possible,  troubles  of  pbonation  are 
observed  whicb  I  will  try  to  analyse  and  explaiu.  I  have 
already  said  that  the  muscles  presiding  over  the  mei-banism  of 
breathing  are  not  paralysed ;  of  this  I  have  assured  myself  1^ 
getting  the  patients  to  inspire  and  expire  slowly  and  deeply. 
When  they  can  no  longer  articulate,  speecb  tires  them  so  tliat, 
after  nttering  a  few  tolerably  loud  sonnds,  they  feci  exhausted 
and  tbcir  voice  becomes  weak.  Tbia  might  be  explained  by  the 
efforts  which  they  make  to  be  understood,  for,  strangely  enough, 
they  have  a  mnnia  for  wishing  to  talk,  even  when  they  can  onljr 
muko  inarticuhitc  sonnds.  One  of  my  patients  always  answered 
questions  in  a  strong  voice,  although  he  could  only  say  therovel 
a.  He  knew,  however,  that  bo  could  not  be  understood.  After 
long  efforts  which  exhausted  him  his  voice  failed,  and  then 
be  used  to  decide  to  make  himself  understood  by  signs  or 
writing. 

I  noticed  troubles  of  phonation  in  other  patienta  who  had 
arrived  at  the  same  stage  of  the  disease.  Does  this  weakness  of 
voice  depend  on  a  particular  nervous  condition,  similar  to 
that  which  causes  the  weak  and  fatiguing  phonation  in  patioits 
with  paralysis  of  the  palate  ?  or  does  there  exist  at  the  same 
time  a  ceitoia^^^^^^^HllyBiE  of  the  ucrves  pl'(.'(^idi1l<^  over 
phonation,  ft'^fllHlHHiBt  laryngeal  ■/  I  believe  that  thaae 
two  caases  aot  in  different  degrees.  Thus  I  have  seen  a 
lady  who,  in  a  twjr  advanced  stage  of  this  disease,  hod  a  weak 
voioo  when  «tai  ttttnuptcd  to  speak  though  unable  to  articulate, 
but  dnnng  byatwical  tit^.  t<>  nhicb  she  was  subject,  she  uttered 
Iii«niuK  sbrieki.  Lutijr  '.br  gmralysis  of  the  larjni  becomes 
vid*^'      '   '  ■■-'/■,  one    liidy  whose   voice  was 

-1  &i  soon  as  she  lost  the  ppwer 
&  only  casa  where  aphonia  vm 
t  till  death  pw- 
(I  ascertained 
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1 .0»  luj'sgOBCOpo  that  in  these  cases  the  vocal  coiJs  were 

Stuptoms. — There  ia   no  fever.     Ferer  ordinarily 
a  only  during  the  final  stage.     I  have  not  once  noticed  it 
llriDg  the  onset  or  course  of  the  disease. 

[  Tbe  ilige^tioit  is  ovly  too  good.  Although  the  patiouta  can 
tly  take  soaps  their  appetite  .is  never  satisfied.  Their  craving 
r  solid  food  and  for  drink  is  all  the  greater  because  tlioir  sense 
i  taste  ia  nsnally  preserved.  They  in  fact  snffer  the  torture  of 
bntalcu. 

t  Th«y  lose  their  strength  grttdnolly,  but  are  not  paralysed ; 

B  proof  of  this  has  been  their  ability  to  come  to  my  room  for 

1  verj-  advanced  stiige  of  the  disease.     They  went 

op  and  down  many  stairs   every   day.     They   begin   to   grow 

WMik  ss  soim  as  they  cannot  swallow  solid  food  or  satisfy  their 

Tliijy  attribute   their   weakness   to  this  cftuso  only, 

I  witb  reason,  although  I  must  make  some  resei-vations  on 

ahead. 

I  Ought  wo  not  to  take  into  consideration  the  loss  of  saliva  us 
B  of  the  causes  of  this  weakness  '?  1  have  indeed  noticed  that 
I  BIT  patients  lost  strength  as  soon  as  tliey  could  not  swallow 
Vijivn.  The  influenee  of  saliva  on  digestion  is  vielt  known. 
is,  expcrimcnta  on  animals  seem  to  show  thut  saliva  is 
■Idt  natrition.  Professor  Vella,  of  Turin,  made  parotid 
Utulw  iu  a  hors<'  60  that  all  the  saliva  llowed  away, 
digestion  in  no  nay  snflered,  but  swallowing 
rrly  bocamc  difUcnit  throngh  the  dryness  of  the  food-bohis, 
1  in  ortler  to  facilitate  it,  it  was  necessary  to  mix  the  food 
I  liquids.  iUthough  richly  fed,  especially  with  oats,  it  book 
e  vnak  and  thin.  This  experiment  was  made  publicly  at 
g  VBtariuary  Sehool  i-f  Turin.  SI.  Vella  told  me  of  it  when  I 
him  two  patients  affected  with  glosso-iabio-laryngeal 
ftljsU.  He  tliought  that  their  weakness  might  iu  part  be 
tribntcd  to  the  loas  of  ttie  saliva  which  they  had  not  been  able 
9  SwsUow  far  many  months. 

[  Bnt  ifl  there  no  other  kind  of  weakness  in  our  putii'nls  but 

B  to  troubles  of  nutrition  ?    It  must  bo  remembered  thut 

k  imfiroqnently  have  attacks  of  giddiness,  which  cause 

k  Ull   while  standing   or  walking   unsupported.     Is  it 

a  that  the  control  lesion  which  causes  the  giddiness  is 


,0  an 

m 
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also  anawerftble  for  some  of  the  peneral  weakness  ?  To  be  qi 
ftocnrate,  I  ought  to  mention  that  in  a  case  which  I  saw  with 
TrouBaeaii  one  of  the  upper  liniba  was  notably  weak.  It  was 
then  the  only  case  of  the  kind  I  had  seen.  Was  it  due  to  fts 
exceptional  extension  of  the  piiralyais,  or  to  a  complicatii 
This  must  be  determined  hereafter  by  pathological  obseiratii 

Lastly,  the  intelligence  remain  a  unaltered.  I  must 
however,  forget  to  mention  that  some  patients  who  are  deprived 
of  apeech  (notably  women)  become  very  emotional  iij  an  advanced 
stage  of  the  disease.  The  least  allusion  to  their  sad  situation 
causes  tears.  This  moral  state  is  explained  by  the  despair  into 
which  the  unhappy  patients  fall  when  they  see  everything  fail  to 
combat  the  disease,  and  see  themselves  menaced  by  death  from 
hunger  or  thirst.  Their  desperate  state  unceasingly  occupies 
the  mind,  but  their  highly  emotional  condition  is  not  due  to  any 
intellectual  failure,  for  their  intellects,  on  the  contrary,  remain 
intact  till  the  very  last  hour. 

Course  of  the  Disease. — Judging  by  my  reported  eases,  the 
tongue  muscles  are  usually  first  affected.  Later  the  palate 
muscles  suiler,  and  after  these  the  orbicularis  oris.  Finally,  at 
a  later  stage  the  attacks  of  suffocatiou  and  syncope  come  on. 
The  functional  troubles  which  precede  or  accompany  the  attacks 
of  suffocation  occur  tolerably  early  in  the  disease,  but  the  heart 
troubles  supervene  only  in  the  last  stage.  The  breathing 
troubles  are  constant,  but  the  heart  troubles  are  sometimes 
absent.  Such  is  the  usual  order  of  the  symptoms.  In  one 
case,  however,  the  palate  and  orbicularis  were  affected  before 
the  tongue. 

Pathological  anatomy  teaches  that  the  lesion  of  this  disease 
is  an  atrophy  of  the  nerve  origins  situated  in  the  "  buib."  On 
the  other  hand  pathological  physiology  compels  us  to  think  that 
this  anatomical  lesion  has  a  tendency  to  spread  progressively 
from  above  down,  beginning  with  the  lower  cells  of  the  nucleus 
of  the  hypoglossal,  to  the  spinal  accessory  and  pneumogastric^ 
But,  indeed,  I  have  seen  one  case  of  the  disease  pursue  a  contrary 
course.     (2nd  Edition,  Obs.  cxiv,,  p.  635.) 

The  course  of  the  disease  is  always  chronic.  I  have  never 
seen  it  last  less  than  six  months  nor  more  than  three  years. 

It  has  not  retrograded  in  its  course,  and  in  general  has  not 
remained  stationary,  no  matter  what  treatment  haa  been  em- 
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ployed.  The  prognosis  is  Teiy  graTe,  and  the  nsjne  progresMite 
paralysis,  which  Beqnin  gave  to  erery  paralytic  affection  which 
once  born,  marches  relentlessly  to  a  fatal  end,  is  certainly 
applicable  to  it. 

DiAQNosis. — Tn  the  early  stages  this  is  often  difficult,  bat 
when  the  disease  is  well  established  the  dia^niosis  is  easr 
enough.     It  may  be  confonnded  with — 

1.  Simple  pharyngitis  and  stomatitui^  but  the  entire  absence 
of  any  inflanmiatory  appearances  ought  to  make  an  error 
impossible. 

2.  Simple  paralysis  of  the  palaU  and  pharynx. — Simple 
paralysis  of  the  palate  may  cause  food  and  liquid  to  return  by 
the  nose,  but  it  never  prevents  the  swallowing  of  the  saliva.  In 
simple  paralysis  of  the  palate  contraction  of  the  same  by  tickling 
cannot  be  obtained,  but  this  possibility  of  reflex  irritation  is 
always  present  in  glosso-labio-laryngeal  paralysis. 

Duchemie  has  never  seen  paralysis  of  the  uj^per  constrictor 
of  the  pharynx  present  in  this  disease.  The  manner  in  which 
food  and  drink  are  thrust  forward  in  the  month  and  nose  at  the 
moment  of  swallowing  is  a  proof  of  the  integrity  of  the  function 
of  this  muscle.  He  does  not  deny  the  possibility  of  a  paralysis 
of  the  pharynx,  but  as  a  matter  of  fact  he  Las  never  seen  it 
present  in  glosso-labio-laryngeal  paralysis. 

3.  Paralyns  of  the  seventh  pair  could  only  W  confounded 
with  glosso-labio-laryngeal  paralysis  in  those  r^re  ca.ses  where 
the  facial  paralysis  is  double.  Even  here  error  may  Ije  avoided 
by  noting  that  electric  contractility  is  usually  unclianged  in 
labio-glosso-Iaryngeal  paralysis,  but  diminished  or  los^t  in  double 
facial  paralysis. 

4.  Atrophy  of  the  tongue  in  progressive  muscular  atrophy. — 
In  progressive  muscular  atrophy  it  is  infinitely  rare  Uj  have 
atrophy  of  the  tongue  before  atrophy  of  other  muscles.  (Jut 
of  200  cases  observed  by  Duchenne  this  never  occurred,  but  he 
mentions  one  case  of  a  Neapolitan  in  whom  at  the  outset  of 
progressive  muscular  atrophy  the  tongue  and  iuterossei  were 
affected  simultaneously. 

Great  stress  is  laid  upon  the  fact  that  in  prrjgreHsite  muMcuVir 
atrophy  the  tongue  wastes  hut  is  not  jtaralysed,  movement  being 
preserved  as  long  as  a  muscular  fibre  remains,  while  in  glosso- 
lahuhlaryngeal  paralysis  the  tongue  is  paralysed,  but  does  not 
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waste.  It  follows  from  this  that  the  troubles  of  deglutition  tnd 
articulation  are  not  usually  so  strongly  marked  in  progressiTe 
muscular  atrophy.  In  this  latter  disease  the  wasting  some- 
times spreads  to  the  pharynx  and  (esophagus,  so  that  the  food 
bolus  can  only  be  forced  down,  as  it  were,  by  drinking  water, 
and  liquid  may  be  heard  to  fall  into  the  stomach  with  a  noise  u 
if  it  were  being  poured  into  a  ''  carafe."  This  never  oocurs  in 
glosso-labio-laryngeal  paralysis. 

5.  Associated  diseases. — ''  Glosso-labio-laryngeal  paralyaiB 
may  exist  together  with  another  muscular  afifection.  From  this 
it  results  that  the  observer,  if  he  has  not  had  opportunities  for 
studying  each  of  the  diseases  separately,  and  especially  if  he  has 
not  sufficient  knowledge  of  these  two  'morbid  species,'  may 
only  recognise  in  their  accidental  association  one  single  disease. 
I  myself  was  exposed  to  this  error  of  diagnosis  in  a  case  of  pro- 
gressive muscular  atrophy  coinciding  with  a  progressive  paralysis 
of  the  tongue."  Duchenne  has  seen  only  thirteefl  cases  of 
involvement  of  the  tongue  out  of  150  cases  of  progressive  muscdar 
atrophy,  the  tongue  being  affected  only  in  a  late  stage  of  the 
disease,  but  he  records  a  case  in  which,  in  the  early  stage  of 
progi'essive  muscular  atrophy,  the  tongue  was  completely 
paralysed  without  being  wasted,  and  this  he  regarded  as  a 
concurrence  of  two  **  morbid  species."] 

iETioLOOY  AND   PATHOLOGICAL  AxATOMY. — I  havo  Searched 
carefully,  but  in  vain,  for  the  possible  causes  of  this  affection. 
Once  it  seemed  to  occur  under  the  influence  of  a  deep  sorrow.  In 
two  other  cases  which  I  have  not  related,  there  was  a  history  of 
tertiary  syphilis  in  one,  and  in  the  other  a  rheumatic  condition 
which  had  shown  itself  for  many  years  by  rheumatic  pains.    In 
no  other  case  have  I  been  able  to  discover  the  least  appreciable 
cause.     The  disease  has  come  as  it  were  insidiously,  and  has 
taken  by  surprise  those  whose  lives  gave  promise  of  a  long  and 
happy  period  of  health.  I  could  give  many  examples  of  this.  For 
example,  M.  le  Comte  de  X.  arrived  at  fifty  years  of  age  withont 
ever  having  been  ill.  Muscular  and  with  a  fine  strong  constitution, 
he  had  passed  a  happy  existence   till,   without   suffering  and 
without  known  cause,  he  was  smitten  with  this  terrible  malady. 
Or  again,  to  give  another  example,  M.  P.,  having  always  enjoyed 
good  health,  and  with  a  fine  constitution,  retired  from  bosinea 
at  the  age  of  forty-five,  hoping  to  enjoy  the  large  fortune  he  had 
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BOiaaBed.  Then  be  wss  smitten  witboat  cause  with  this  disease, 
of  which  no  one  suspected  the  gravity,  and  which  was  rapidly 
approaching  its  fatal  tennination  when  I  was  called  to  see  him. 
Of  a  convivial  nature ;  loving  life,  wine,  and  good  cheer,  and 
sccastomed  to  taste  like  an  epicure  every  morsel  that  passed 
bis  lips,  he  wept  because,  although  perpetually  hungry  and 
tbirsty,  he  no  longer  had  the  power  to  swallow,  and  waB 
maddened  by  bis  inability  to  speak;  while  he  was  conscioas 
of  bis  approaching  end,  and  felt  bimaolf,  as  be  said,  djing  of 
banger. 

GlosBO-labJo-Iaryngeal  paralysis  is  a  disease  of  adult  life. 

The  disease  is,  I  think,  tolerably  frequent,  for  I  bad  seen 
fifteen  cases  of  it  in  1861,  and  seven  in  less  than  a  year. 
Within  two  months  of  tho  publication  of  my  memoir  fourteen 
new  cases  were  communicated  to  me  by  professional  brethren. 
This  made  a  total  of  twenty-nine  cases  in  1861.  At  the  present 
time  (1871)  I  have  seen  thirty-nine  cases,  withont  counting  a 
good  number  that  I  saw  in  London. 

Object  of  my  Icnno-Pkotographic  Researches  on  the  Intimate 
Structure  of  the  Healthy  Human  Medulla. — I  had  no  sooner 
pablisbed  nay  clinical  study  of  this  disease  (in  1860),  which 
had  not  up  to  that  time  been  described,  than  I  was  seized 
with  a  desire  to  investigate  the  physiological  explanation  of 
the  series  of  symptoms  which  it  presented.  My  clinical  facts 
had  established — 1.  That  glosso-Iabio-laryngeal  paralysis  afl'ects 
first  the  articulation  of  lingual  consonants,  and  a  little  later  that 
of  the  labials,  the  loss  of  power  being  progressive.  2.  That  at 
the  same  time  swallowing  is  affected,  and  becomes  more  and  more 
icult;  that  the  voice  becomes  nasal,  and  that  the  "  diduc- 
movement  of  the  lower  jaw  is  paralysed  by  degrees.  8. 
[At  a  more  advanced  stage  the  power  of  expiration  and  phouation 
is  weakened.  4.  In  the  last  stage  the  action  of  the  heart  is 
sometimes  deeply  affected,  so  that  the  heart  suddenly  ceases  to 
beat,  and  death  is  instantaneous. 

Writing  in  1860  I  said,  "  Why  does  the  anatomical  lesion  in 
this  disease  always  affect  the  muscles  presiding  over  the  articu- 
lation of  words  and  deglutition?  Can  there  exist  a  central  lesion, 
filtber  anatomical  or  dynamic,  which  explains  the  peripheral  dis- 
tribution of  the  troubles  ?  /(  would  be  necessaiy,  in  this  mni-hid 
species,  that  one  single  lesion  should  affect  the  origin,  without 
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spreading  to  the  nerves^  of — 1,  the  hypofflossal ;  2,  the  motor 
nerve-Jibrea  of  the  soft  palate  ;  8,  thoseof  the  lips  ;  4,  the  spiwd 
accessory,  ani  possibly  the  pneumogastricS*  These  words  prove 
that  clinical  observation  had  abready  made. me  foresee  that  the 
central  organs  (the  groups  of  cells)  presiding  over  the  mechanism 
of  speech  must  be  sufficiently  close  to  each  other  to  be  BuooesB- 
ivelv,  or  sometimes  simultaneouslv,  affected  bv  the  same  lesion. 
I  did  not  conceal  from  myself  the  difficulties  of  solving  this 
anatomical  question. 

I  then  sought  enlightenment  from  the  beautiful  works  of 
Stilling,  Schroeder  Van  der  Kolk,  and  Luys,  but  I  could  not 
find  any  certain  agreement  between  my  photographs  from 
sections  of  the  medulla  and  the  pictures  pubhshed  by  these 
authors. 

I  was  thus  brought  to  a  standstill  in  my  investigations,  when 
in  18G7  Lockhart  Clarke,  the  celebrated  English  microscopist, 
who  had  come  to  visit  our  Exhibition,  was  good  enough  to  show 
me,  from  beautiful  sections  of  the  medulla  which  he  had  pre- 
pared himself,  the  structure  of  this  region  of  the  ccrebro-spiiul 
axis. 

Ho  especially  pointed  out  the  nuclei  or  masses  of  ceUs  forming 
the  iutra-mcduUar}'  origin  of  the  nerves,  and  the  multiple  fibres 
which  emanate  from  them  to  put  them  in  communication  with 
other  nuclei,  eg.,  the  fasciculus  teres  (the  nerve  fibres  8a^ 
rounding  and  adjacent  to  the  seventh  pair,  and  which  go  ihenee 
in  many  directions).  Thanks  to  these  ideas  I  was  able  to 
continue  my  iconographic  and  photographic  investigations  on 
the  intimate  structure  of  the  bulb,  and  by  the  aid  of  the  soltr 
microscope  to  photograph  from  nature  figures  of  great  import* 
ance  to  this  branch  of  study.  I  enter  upon  these  detiilfl 
because  I  wish  it  to  be  understood  that  the  chief  merit  of 
my  iconographic  and  photographic  investigation  of  the  bulb 
is  to  confirm  and — if  I  dare  say  so — to  complete  the  recent 
beautiful  work  of  Lockhart  Clarke  on  the  intimate  stractnre 
of  the  human  medulla  {Philosojihical  Transactions,  2nd  Seridt 
Part  7.,  1H6H). 

Certain  important  micrographic  details  which  there  was  need 
of  showing  have  been  brought  to  light  by  my  photographs.  It 
will  be  seen,  for  example,  that  in  the  white  substance  of  the 
medulla  there   are   many  very  fine  neiTO  tubules  (O'OOSS""), 
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1  wiUi  big  and  medium-Bized  tubules  (-Ol"""  to  •02""°  and 
«). 

Ben  follows  a  chronolof^ical  aocoiint  of  Daohenne's  photO' 

>  labours,  beginning  in  1U64  with  bis  first  commtmica- 

1  tho  subject  to  the  Academy  of  ScioDce,  and  ending  in 

It  coDtaiDB  nollun|{  bearing  ou  the  minuto  anatomy  of 

Ibolb,  or  of  (tloaao-labio-laryngeal  paralyaig.J 

ptf*/  Iltfpiitlifff*  on  ihf  Val)ioioi)U:al  Ph/srology  of  Glmm- 

io-Laiynri'-iil  I'aralytix. — By  tbe    help   of  photographs  of 

lomicsl  facts  tbe  explanation  of  the  symptoms  and  course 

Bglosso-labio- laryngeal  paralysis  becomes  very  easy.      Tbns 

rill  bo  seen — 1.  That  iiaually  the  lesion,  hy  attacking  first 

I  naeleuH    of    the    hj'po- glossal,    occasions    the    difficulty   of 

icnlalin^  the  linguals.    2.  That  soon  tliis  lesion,  by  spreading 

J  ctlJs  which  form  tbe   termination  of  the  seventh  pair, 

diiEcult  and   then   impossible  the  articulation  of  the 

8.  That  in  a  more  advanced   stage   the   same  lesion 

■eks  thv  nucleus   of   the   spinal    accessory,   situated    more 

ml   then  bronchial  expiration  and  phonation  get 

wk  by  the  wimt  of  innervation  of  the  muscles  of 

r  and  those  of  the  larjnx.     ^t,  Tlte  nnsal  tone,  the 

tof  tbe  palate,   and   especially   tbe   paralysis   of  tbe 

oidil,    are   occonuled  for  by   tbe  fact   that   tbe   cells   of 

1  of  tlio  motor  branch  of  the  fifth  descend  in  tbe  medulla 

IS    {outside    and   in   front  of)    the    grey   tubercle   of 

5.  It  is  easy  lo  understand  that  tbe  lesion  usnally 

ing   from    below  upwards,   attacks   tbe   nucleus   of  the 

I  ia  llic  last   stage,  causing  the   irregular  action  of  the 

rt,  lod  finally  its  stoppage,     (i.  Lastly,  having,  by  tbe  order 

which  tbe  ayniptoms  appear,  established  tbe  fact  that  the 

1  wbidb  cbaracteriscs  this  disease  attacks  progressively  in 

U)diR(!  course  tbe   nuclei  of  the  nerves  situated   in  tho 

r  put  of  tho  medulla,  and  further  that  it  cannot  pass  over 

[  nodaaa   of  the  puoumogastric   without  causing  death,  it 

I  \to  iittdeKtood  why  the  functions  of  nerves  whose  central 

situated    above    tbe    nucleus    of    tbe    vagus   (tho 

eella   of   the  facial,  tbe   motor  branch   of  the   fiflb, 

I  wttiory   portions  of  tho  fifth,  tbe  glosso-pbarv'ngeal,  tbe 

Btory  and  the  motor  ncnes  of  the  eye)  are  nut  affected  in 
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Investigations  on  the  central  anatomical  lesion  of  fftosao-U 
laryngeal  paralysis.  —  The  post-mortem  examinations  which 
have  been  made  since  I  wrote  the  above,  have  taught  UB  that 
the  damage  is  in  the  bulb.  M.  Luys  and  I  thought  we  had 
proved,  in  many  of  thoso  who  liad  died  of  this  disease  in  the 
wards  of  Professor  Trousseau,  that  there  existed  a  sclerosis  of 
the  bulb,  because  wo  foand  a  considerable  number  of  amyloid 
bodies.  Now,  being  better  acquainted  with  the  anatomy  of  the 
bulb,  and  more  familiar  with  the  preparation  of  microscopic 
gpeeimcna,  I  should  like  to  know  whether  or  not  there  is  any 
ehange  in  the  cells. 

My  first  hypothesis  on  this  disease  is  now  a  reality.  It  ie  in 
&et  perfectly  established  by  many  recent  autopsies,  in  which 
many  microscopic  esaminationa  of  transverse  sections  of  the 
bulb  and  pons  {protuherancc)  were  made,  that  the  fundamental 
lesion  in  this  disease  is  in  the  nuclei  of  the  bulbar  nerves,  as  I 
had  foreseen  in  1860,  when  resting  my  hypothesis  entirely  on 
the  symptoms. 

This  discovery  is  due  to  Professor  Charcot,  who  has  farther 
attempted  to  prove  that  the  lesion  is  characterised  by  a  primi- 
tive atrophy  of  the  cells. 

In  what  does  this  change  consist?  "  The  accumnlation  of 
yellow  pigment  seems,"  says  M.  Charcot,  "to  play  an  important 
part,  to  be,  as  it  were,  the  beginning ;  the  atrophy  of  the 
cellular  prolongations,  of  the  nucleus,  and  lastly  of  the 
nucleolns,  are  secondary  facts.  Have  we  to  do  with  a  slow 
irritative  process,  or,  on  the  contrary,  with  a  progressive 
atrophy  ?  Nothing  can  be  decided  by  the  anatomical  characters 
alone,  but  I  may  be  permitted  to  state  my  belief  that  the 
disease  process,  whatever  it  be,  attacks  the  cell  iu  the  first 
instance."  (Charcot,  Arrh.  de  Physiol.,  Mars  et  Avril,  187tl, 
p.  247.  See  also  Charcot  and  Joffroy,  Arch,  de  Phyeiol.,  vol. 
u.,  1869.) 

Pathoobnt. — In  M.  Charcot's  cases  the  paralyses  symptomatic 
of  the  lesions  of  the  bulbar  nuclei  were  successive  and  progres- 
sive, as  in  all  my  cases.  (I  have  seen  thirty-five  cases,  and  in  one 
only  the  lesion  travelled  from  above  down,  attacking  in  the  first 
instance  the  seventh  and  si.vth  paira  of  nerves,)  It  is  not  to  be 
doubted  that  the  innervating  cells  of  the  paralysed  mascles 
have  been  smitten  successively  and  in  proportion  to  the  amount 
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of  paralvsis.     But  at  what  height  or  in  what  point  of  tho  imcloi 
were  eituuted  the  cells  first  attacked  ?     Were  they  atfected  from 

KIow  upwards,  or,  bo  to  say,  step  by  step,  as  appeared  to  me  tn 
the  case  in  1808,  from  the  morbid  process,  the  topography  and 
ithe  connections  of  the  bulbar  nuclei  ?  The  value  of  this  hj-po- 
tbcsis  cannot  be  definitely  settled  until  after  a  great  number  of 
taicroscopic  esamiuations  made  at  different  stages  of  the  disease. 
Photography  will  assist  in  making  this  question  clear.  The 
.points  which  are  visible  in  many  of  the  plates,  from  an  album 
which  I  am  now  making  designed  to  show  the  lesions  of  the 
tnilb,  and  especially  its  anatomical  elements,  enable  me  to  count 
mpou  snch  a  result. 

Further,  photographs  of  sections  made  at  different  levels  in 
the  bulb  of  patients  who  had  suffered  from  glosso-Ubio- laryngeal 
ipuralysis  show — 1.  That  chauKos  in  the  cells  already  exist  to  a 
alight  extent  at  the  upper  part  of  the  nucleus  of  the  hypoglossal 
andalittlebelowtbeponsvarolii.  2.  That  the  lesions  have  a  maxi- 
'inam  intensity  at  the  level  of  the  middle  pavt  of  the  olivary  bodies, 
jud  especially  at  the  level  of  the  tip  of  tho  calamus  scriptorins. 
8.  That  they  got  less  marked  in  the  sections  made  near  the  lower 
extremity  of  tho  hypoglossal  nucleus.  4.  That  the  nucleus  of 
'.the  facial  shows  changes  still  more  general,  and  at  the  same 
}evol  as  those  of  the  hy]ioglossal.  5.  That  in  tho  same  plane  of 
'tho  bulb  the  nuclei  of  the  spinal  accessory  and  vagus  have  an 
abnormal  pigmentation,  which  is  well  marked,  but  that  the  cells 
are  much  less  atrophied  than  those  of  the  hypoglossal  and 
.facial. 

The  pathogeny  of  this  disease  is  &till  unknown.  AYhy  does 
tiio  anatomical  lesion  of  this  morbid  cnlil-y  localise  itself  in  the 
eella  of  the  bulb  ?  Why  does  it — at  least  if  we  are  to  judge  by 
the  symptoms — begin  below  and  spread  upwards  ?  Why,  in  this 
disease,  does  not  the  atrophy  of  tho  bulbar  cells  produce 
granular  and  fatty  degeneration  of  the  paralysed  museiea,  as  in 
gimilar  atrophies  of  those  cells  of  the  cord  which  are  called 
motor,  and  which  are  trophic,  as  has  been  shown  by  cUnical 
■  observation  and  pathological  anatomy  ?  Why  is  the  paralysis 
of  the  muscles  the  only  symptom  of  this  morbid  species  ?  These 
gnestions  as  to  pathogeny  and  disease  process  have  still  to  be 
lolved. 
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NOTB  BT  THB  EdITOB. 

The  four  preceding  chapters,  from  the  Electruaiion 
Localisee,  have  heen  grouped  together  because  they  contain  an 
account  of  the  clinical  phenomena  due  to  changes  limited  (as 
the  majority  of \  pathologists  are  agreed)  mainly  to  one  tract  of 
the  cerebro-spinal  axis,  viz.,  the  motor  cells  situated  in  the  front 
horns  of  the  spinal  cord  and  their  prolongation  upwards  in  the 
medulla  oblongata. 

The  extinction  of  any  of  the  motor  cells  of  this  system 
causes  a  palsy  of  the  muscular  area  supplied  by  those  nerve 
fibres  which  issue  from  the  extinct  cells ;  and  the  muscular 
area  paralysed,  which  is  proportionate  to  the  number  of  motor 
cells  extinguished,  may  vary  in  extent  from  a  fractional  part 
of  one  small  muscle  to  the  muscles  of  all  four  limbs  and  the 
trunk. 

The  mode  of  extinction  of  the  motor  cells  doubtless  differs  in 
different  cases.  Inflammation,  congestion,  hemorrhage,  em- 
bolism, thrombosis,  sclerosis,  or  other  degenerative  change, 
pressure,  new  growths,  &c.,  are  all  theoretically  competent  to 
destroy  the  cells. 

In  cases  of  infantile  paralysis  and  acute  spinal  paralysis,  the 
polio-myelitis  anterior  acuta  of  recent  writers,  the  patholc^ical 
change  is  assumed  to  be  inflammatory,  and  with  regard  to 
progressive  muscular  atrophy,  the  protopathic  spinal  progressive 
amyotrophy  of  Charcot,  this  writer  says  (New  Syd.  Soc.,  vol.  xc, 
p.  173),  **  We  find  here  in  chronic  form  alterations  which  we 
have  described  in  connection  with  infantile  paralysis  ;  and  there 
is  reason  to  suppose  that,  as  in  the  latter  case,  the  limiting  of 
the  alterations  to  the  anterior  cornua  of  the  grey  substance 
is  accounted  for  by  the  circumstance  that  the  ganglionic  elements 
are  the  primary  seat  of  the  aflection." 

M.  Charcot  suggests  the  name  of  chronic  parcnchymaioH* 
tcphro-myelitis  as  calculated  to  impress  the  nature  of  the 
pathological  change  upon  the  mind.  Beyond  the  fact,  however. 
of  the  ultimate  extinction  of  the  motor  cells  of  the  front  horns, 
which  undoubtedly  occurs  in  all  the  diseases  grouped  in  (ha 
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edin;;  ohnpten,  wo  knaw  little ;  thoir  mode  of  extiuction  is 
a  maUiT  more  of  probabilities  tliaa  uertainties,  ami  I  woald 
iblv  sofTgest  tliHt  M.  Cbaruot's  barbarous  pbrasoology  is 
oUeaUted  to  aasiot  eitb«r  the  pathologist  or  tho  stadent. 
Aciit«  Bi>inal  paralyaie  is  rnrt-ly  fatal,  bo  rarely  that  post- 
examinations  of  recent  cases  are  exceedingly  uncommon.- 
bo  thirtiotb  volume  of  the  Pathological  Society's  Trausnctious 
'9)  will  bo  fotind  a  most  iutereating  description  of  tho  spinal 
"  fnim  a  case  of  acute  anterior  polio-myelitis  in  a  child,  fatal 
liu  BJi  weeks  from  the  onset,"  The  case  is  recorded  by 
Chnrlemiod  Turner,  tho  autopsy  having  b(!en  mmle  by  Mr. 
W.  Pnticr.  In  this  case  the  anterior  grey  columns  were  the 
of  whil-marked  inHummation,  recognisable  by  the  nuked 
and  confinuod  by  tho  discoverj-  of  inflammatory  prodticts 
tbe  microscope.  In  the  left  front  horn  in  the  lumbar* 
m  tliorc  was  a  well-mnrked  hiemoriliagiu  extravasation. 
poet«rioT  cornna  were  aflected,  but  to  a  less  extent,  and 
lambar  section  (at  tho  level  of  greatest  pathological 
igx)  itfaownd  that  "  ttie  whole  grey  substance  was  abundantly 
with  leucocytes  dinseminuted  through  it  singly  and  in 


ID  faistor}'  of  tlif  case  was  to  tho  efifeot  that  the  child  (ii^t.  2| 
\)  alipped  down-stairs  on  November  lat,  1877,  and  fell  on  her 
.     Tt-n  days  later  it  seemed  unwell ;  on  November  14th  it 
of  being  cold,  and  lost  power  in  the  legs  :  and  on  the. 
it  l>e$rau  to  lose  power  in  the  arms.     She  was  tidtnitted  to 
lioodou  Hospital,  under  Mr.  Hutchinson,  on  November  29th. 
tiji»  tiin«  the  legs  were  <|uite  [mwerless,  and  the  armti  almost 
Bandin);  the  nock  forward  caused  pain.     Sensation  waa 
uln  toMt  IN  the  Ugt,  and  there  was  Iusk  oI'  power  over  the- 
ir of  the  bawd.     The  temperature  was  slightly  raised. 
Dece<inbi>r  7th  the  t^mperaturu  was  normal,  movement  aud- 
ilmn  rrlaniiug  in  the  legs,  and  in  the  arms  movement  was 
few.    The  eracuatinna  were  still  involuntary.    On  Deueraber 
tDMslcs  set  in,  and   she  died  on  the  25th.  with  dyspn<Lta' 
•oppression  of  urine.     Tho  loss  of  sensation  in  tho  legs  and 
immal  u(  control  over  th«  bowels  seem  to  mo  to   make  it' 
itfol  whether   this  chho   should   be  considered   as   one   of 
iBry  ia&iDtile  paralysis,  a  doubt  which  is  ^Ireugthciicd  bv 
Thu  able  reporters  of  the  case  recognise  thi)<- 
M  2 
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doabt  and  tbey  sar,  **  The  anterior  grej  eolnnms  bein^  primtrfl; 
the  seat  of  such  acate  inflammatonr  lesions,  the  extent  and  degree      j 
to  which  adjacent  parts  of  the  grev  centre  are  affected  in  tny 
case  must  vary  with  the  seyeritj  of  the  primair  lesion.*'    (Thii      | 
is  Terr  tme :  inflammation,  as  we  understand  the  process,  is 
rarely  limited  to  one  or  other  of  the  physiological  *'  colamnB,'* 
and  it  is  precisely  because  the  lesion  so  rarely  spreads  beyond 
the  limits  of  the  front  horns  in  spinal  paralysis  that  we  doabt 
whether  the  lesion  in  ordinary  cases  is  really  inflammatoiy.) 
''  In  the  present   case    the    changes    in    the    posterior   grey 
columns  appear  to  have  been  of  a  secondary  character,  and 
although  such  as  one  might   expect   to  be  followed  by  some 
permanent  impairment  of  the  sensibility  of  the  lower  limbs, 
do   not  seem   to  afford  any   ground    for    remoTing  the  case 
from  the  categor}*  of  polio-myelitis  anterior  acuta,  or  infiEuitfle 
paralysis." 

''  With  the  exception  of  the  persistence  of  the  usually  more 
transient  disturbance  of  the  action  of  the  sphincters,  the 
clinical  course  of  the  case  followed  that  so  characteristic  of 
infantile  paralysis,  in  the  rapid  recovery  of  sensation  (probably 
partially  only  in  the  lower  limbs)  and  in  great  part  of  mobility 
in  the  upper  limbs,  and  in  some  degree  of  the  lower  limbs 
also." 

The  above  mentioned  exceptions  to  the  usual  course  of  the 
disease  seem  to  me  so  important  as  to  warrant  one  in  considering 
that  the  case  was  not  one  of  infantile  paralysis  of  the  ordinaij 
t}T)e. 

In  the  same  volume  are  t^o  other  cases  recorded  by  Dr.  F. 
Taylor  and  Dr.  Henry  Humphreys  respectively.  Dr.  Taylor's 
caso  was  one  of  paralysis  of  the  left  leg  of  nearly  two  years 
standing,  in  a  child  aged  8,  which  died  of  broncho-pneumonia  in 
Guy^s  Hospital. 

Post-mortem,  the  left  side  of  the  lumbar  portion  of  the 
spinal  cord  was  found  to  be  smaller  than  the  right,  the  left  front 
horn  especially  so.  Microscopically  there  was  an  almost  com- 
plete absence  of  ganglion  cells  and  axis  cylinders  in  the  left 
front  horn,  together  with  a  felt-Iiko  appearance  (composed  of 
closely  matted  very  fine  fibres)  of  the  tissue  forming  the  basia 
of  the  grey  matter,  and  scattered  throughout  were  connectiTa 
tissue  nuclei  "of  the  same  size  as,  and  no  more  nomeroiia 
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Ltban,  iu  Uic  normal  grey  comu  strncture."     The  anteio-lateral 

nlntunK  nnil  tlic  auterior  nerve  rootH   showed   a  Bimilar  sort 

r  c]uD){«,   witti   duuitiutioti  (iu   sizo   and   quantity)   of  ncrvf 

(  uud  iui'ttiaiw  of  fibrous  tissuti.     Tbe   loft  posterior  balf 

tbo  cord   wag   aniall,   but   otlierniso   bealtby.      Tbe   right 

<  of  the   cord   sbnwed   a   change  similar   in   character   to, 

mt  infinitely  less  iu  decree,  Uiaii  that  nu  the  left  side,  notwith- 

mliag  thut  tlie  movements  of  the  right  leg  were  said  to  bo 

Tbe  history  of  Dr.  Humphreys'  case  was  very  like  that  of 
.  T«)lor'8,  the  child  (let.  3^)  having  died  in  the  Peudlebury 
Boapital  of  scarlet  fevor  nltout  Ino  years  after  the  paralytic, 
tck  «kich  uffc(^t(.■d  the  left  leg.  Here  too  iu  the  lumbar 
paa  tii«  pin^flion  cells  were  found  very  deficient  in  number 
I  tbe  left  front  horn.  The  microscopio  examination  clearly 
lAhltslivd  thin  fiict,  but,  in  the  words  of  Dr.  Humiibreya. 
'  "  no  light  upon  the  cause  of  the  disappearance  of  the 
"  In  tbe  same  way  it  would  be  impoaeible  to  say  that 
I  tit.  Tnilur's  case  the  canso  of  the  trouble  bad  boen  infiani- 

QM  not  bo  assninod  that,  hccantie  tlie  early  stage  of 
)  |)aralysiit  is  occompauied  by  elevation  of  temperature, 
II  is  necessarily  iullammfttory.  In  very  young  children 
ntore  is  moat  unstable,  and  those  who  have  been 
I  with  a  children's  liospitnl  will  know  that  a  rise  of 
Btfiraii'^  lasting  a  few  days  is  often  accotupouied  by  no  other 
tnptotus.  is  followed  by  no  appreciable  effects,  and  is  not  un- 
iqacutly  duo  to  au  error  in  diet  or  sumo  such  trifling  cnnse. 
f  tmnble  tending  to  derange  the  circulation  iu  the  spinal 
I  {especially  its  upper  part)  would  be  especially  likely  to 
e  llm  ItmiH-rntwris  and  it  is  by  no  means  necessary  that 
1  troable  sboald  bo  inflammatory. 
Tbe  fact  that  tbe  paralysis  is  at  first  ver^'  wide-spread,  and 
1  totwls  to  clear  up  more  or  less  quickly  and  completely. 
Hints,  I  think,  to  the  probability  that  congestion  is  an  important 

Mr  in  the  trarly  stage  of  the  disease. 

I  In  tho  MTfiuh  yolnme  of  the  Transactions  of  the  Clinical 

7,  Uifi  late  Dr.  Anstie  has  recorded  the  following  case.     A 

wg  j^entlemun,   aged    IB,  consulted    Dr.   Anstie   for  some 

I  oarvicai  glands  on    September  '23rd,  1873.     He  went 
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Mrk  3*1  aieiifim.  Mued  aa  ise  =v«r.  piiiT«d  foothdl,  &c.    On 

depcrsxr.i?  tSK2.  ihfice  'V!ia  sd&^es  jf  die  les?.  on  October  4tli 
hft  'nriLii  ^oc  sazui :  'iiie  grLjsa  uf  ice  kss  got  worse,  then 
'M  azma  7<r»  iSeeiieiL  ^htr!i  ize  soscles  >:f  she  neck  and  the 
•:9mvnx»:rj  rnqyie^  TnJerstL  md  i^e  ified  sxsfocsted  on  October 
T'ji.  :?en3aci;n  in  ±i»  •!aae  733  sor^ij  aSected.  the  pulse  ms 
■^niiMi:  !•>'' — li>  .  >rr.gera=iir»  zjcnn^  intellect  clear,  no 
a£*ctii:E.  :f  liie  •sphizcLeTS. 

Pcst-ni'.r^eni,  iz:^n5e  c»:ii:|?sci:n  of  iLe  spinal  meninges  web 
'JLA.  onlj  Eiiniid  ■""liTTje  •iisccTerttL    The  cord  was  not  examined 

The  noccr  irActa  wer?  ^-I'^'j  a&ned  in  this  case.  Dr. 
Anstie  vu  e^rcf^  to  ex^Iide  dirhiiicria  as  a  cmnse,  and  indeed 
the  «Tnipo:ms  are  coc  akoeether  uiose  of  diphtherial  paralysis. 
It  ha.^  alwaj?  seemei  &3  me  u:ai  iLis  was  a  case  of  spinal 
panilvaLa  fiitAl  in  is  eariies:  staze  from  the  implication  of  the 
rftspiraiorr  muscles. 

The  doctrine  of  idendn-  of  the  pathological  changes  in  aeate 
spinal  paralysis  and  progressive  mnscnlar  atrophy,  the  latter 
being  merely  a  repetidon  in  chronic  form  of  the  pathological 
changes  seen  in  the  former,  places  ns  xmder  the  necessity  of 
believing  that  an  idendcal  lesion  (desrmction  of  the  motor  cells 
of  the  front  horn*  is  capable  of  giving  rise  to  two  sets  of 
symptoms  which  have  hardly  any  points  in  common.  Usually 
there  is  a  strong  familv  likeness  between  the  acute  and  chronic 
form  of  a  disease,  but  the  symptoms  of  acute  destruction  of 
th:>  motor  cells  of  the  front  horn  (spinal  paralysis)  are  so  very 
different  from  those  said  to  be  caused  by  their  chronic  de- 
struction (pro;z^essive  muscidar  atrophy)  that  one  is  driven  to 
the  conelusiou  that  the  microscope  has  not  yet  revealed  the 
whole  truth  concerning  these  changes.  The  differences  between 
the  symptoms  of  these  two  forms  of  paralysis  I  have  arranged 
in  tabular  form. 
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I,  sud  epread.i  graduuUy. 
IomIc!!  ottnckoJ  uidiridaaUy. 

kttacks  the  upper  limbs  by 
pnAin-oce. 

tflco  qiuei-Eirmmetrical  in  its 
dUtnbutian. 

CmIcdcss  of  muscles  ts  pro- 
portioDed  to  their  naBting, 
and  p«raljsis  in  not  absolute 
tni  tlie  wasting  is  complete. 

'ibriUu;  quivering  of  musclua 
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MTY,   OH   cUKKPixo  PALSY —  Lisis.   (Acnte  anterior  polio- 

("  chronic    anterior     pulio-  myelitic.) 
mjeUtia")  (?) 


Acute  and  RKORtsaEs. 

Large  groups  of  muscles  nanali.v 

attacked  at  first. 
Tends  to  siittle  in  the  lower 

limbs. 
Very  rarely  symmetrical. 

Paralysis    absolato    from    tbe 
first,    and    wasting    follows 

gradually. 

No  fibrillary  quivering. 

Muscles  give  "degenerative  ru- 
aolious"  to  electricity. 

Thosmfind.accordingto  tbe  above  table.that  in  thcacnteform 
0  disMse  u  rvgressive,  tends  to  settle  in  the  legs,  and  is  rarely 
mmetrical ;  many  muscles  are  paretic  and  tbe  palsy  of  a  few  is 
•olnttf  trota  tbe  first,  they  give  dogenorativo  reactions,  are  not 
B  Msat  of  fibrillary  tremors,  and  waste  rapidly. 
In  Um  chronic  form  Uie  disease  is  progressive,  tends  to  settle 
the  upper  limbs,  is  usually  quasi-symmetrical ;  individual 
nielH  are  picked  out  iu  vrhich  weakness  and  wasting  march 
iri  poMM,  they  respond  normally  to  electricity,  and  are  the  seat 
fibrillary  trvniors.  These  two  diseases  novrtr  complicate  each 
her,  and  tbo  one  never  gives  place  to  the  other,  and  yet  we  are 
to  believe  thai  pntholugically  thev  are  {oxct^pt  iu  respect  of 
a  tinui  fllumcut)  identical. 
X  do  not  moan  to  deny  the  accuracy  of  the  statements  made  by 
as  to  the  scjit  and  nature  uf  tbe  U'sious  found  in 
two  diwasi^s,  but  I  feci  sura  that  the  pathological  fact 
ransca   tbe   difference  between  the  two  has  yet   to  be 

Some  pitbologista  havo  held  that  the  chuige  in  progressire 


osclcs  givu  normal  reactions 
to  electricity. 
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mascular  atrophy  is  primarily  in  the  muscles.     Of  this  there  is       j 
no  sufficient  evidence  at  present. 

There  are  two  features  of  progressive  muscular  atrophy  which 
call  for  some  remark.     The  fibrillary  tremor  of  the  muscles 
certainly  occurs  independently  of  spinal  change.     It  is  very 
common  in  the  orbicularis  palpebrarum,  where  it  occurs  as  a 
phenomenon  attendant  on  gouty  dyspepsia.     Quivering  of  the 
muscles  in  other  parts  of  the  body  is  not  uncommon  in  gouty 
subjects.     It  is  very  conmion  also  as  a  result  of  bruising  of  the 
nerves.     It  is  certain  that  the  fibrillary  tremor  in  progressive 
muscular  atrophy  must  not  be  taken  as  an  evidence  of  primary 
spinal  change. 

Neither  I  think  must  the  quasi-symmetiy  so  often  seen  in 
this  disease  be  taken  as  an  evidence  of  spinal  origin. 

Chronic  pathological  changes  in  the  spinal  cord  tend  to  rmi 
vertically  rather  than  transversely,  and  it  is,  possibly,  scarcely 
more  easy  for  a  pathological  change  to  travel  from  one  front  horn 
of  the  spinal  cord  to  the  other  than  from  one  half  of  the  brain  to 
the  other.  Symmetry  of  peripheral  lesions  is  so  common  (f.jr., 
skin  eruptions)  in  cases  where  there  are  no  sufficient  grounds  for 
assuming  that  the  spinal  cord  is  implicated  in  the  morbid  process, 
that  the  quasi-syinmetry  of  progressive  muscular  atrophy  might 
almost  be  used  as  an  argument  in  favour  of  the  disease  being 
primarily  peripheral  rather  than  central. 

The  fact  also  that  muscles  are  picked  out  for  wasting  in  such 
a  remarkable  way,  that  a  wasted  muscle  is  often  surrounded  by 
others  which  arc  apparently  in  perfect  health,  might  also  I  think 
be  used  as  an  argument  against  the  destruction  of  the  motor  cells 
being  the  primary  change.     The  function  of  the  plexuses  seems  to 
be,  according  to  Professors  Ferrier  and  Yeo,  and  according  to 
the  reasoning  which  I  put  forward  in  the  Bradshaw  Lecture  of 
1881  (Lancet,  vol.  ii.,  1881,  p.  405),  to  scatter,  as  it  were,  the 
effect  of  the  motor  cells.     A  study  of  the  brachial  plexus  seems  to 
show  that  most  of  the  muscles  supplied  by  it  are  innervated  by  a 
considerable  length  of  the  cervical  enlargement,  and  that  while 
limited  lesions  of  the  spinal  cord  would  cause  a  Yery  limited 
paralysis,  the  area  of  paresis  would  be  larger.     The  phenomenon 
so  often  seen  in  spinal  paralysis  of  a  few  paralysed  muscles 
surrounded  by  many  others  which  are  paretic  seems  to  find  its 
explanation  in  ^thc  fact  that,  owing  to  the  plexus,  a  very  small 
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a  Uie  cord  makes  itttelf  widoly  felt,  and  if  this  explanation 
awcpU-d  it  ia  difiicult  ti)  explain  on  the  spiuiil  origin  theory 
fact  that,  in  progroasivc  mtisctilar  atropLy,  paresis  in  muscles, 
LT  than  thoiiG  wbiuli  are  actually  wasted,  is  not  seen. 
lin  ori^pn  tind  order  of  development  of  the  pathological 
mns  which  conalituto  progressive  muscular  atrophy  must 
I  Im!  lookod  upon  as  c|ueutious  nhicli  are  nxihjudlce. 
Jeotiou  bus  just  hcLii  mnde  of  the  fact  that  iu  Hpinul  paralysiR 
mascles  nhen  t€st«d  willi  electricity  give  the  "  desen^itlivp  I't- 
iDM."  This  term  does  not  occur  in  the  wHliugB  i>f  Duchenne, 
uil  it  may  be  as  well  to  stttte  briefly  what  ia  meunt  by  it. 
losrlcs  ia  a  state  of  health  contract  when  they  am  stimtilat«d 
elMlric  currents.  The  induced  or  faradie  current  (which  was 
(nuwt  exclusively  by  Ducbonne)  causes  uu  uppnrently  con- 
s  contraction  of  a  muscle  for  as  long  as  it  is  applied  to  it. 
k  galniBio  current,  on  the  other  hand,  ouly  causes  contraction 
hs  muscle  at  the  moment  when  Ihe  current  is  made  orbrokeu. 
)  readiucgs  with  which  u  muscle  responds  to  the  galvanic 
I  doponds  npon  the  pole  {positive  or  ucgutivo,  anmie  or 
titc)  which  is  applied  to  it,  and  the  mode  in  which  the 
tut  i«  made  to  vary,  whether  by  closing  or  opening  the  circuit. 
itneUon  in  most  easily  obtained  wbeu  the  cathode  (negative 
b)  u  applied  to  tho  muscle,  and  the  circuit  is  suddenly  closed. 
U  is  ttiled  tliu  C.  C.  0.  or  cathodal  closure  coutrnction.  With 
[htly  stroDgor  currents  we  may  get,  iu  addition,  muscular  cou- 
HJooa  when  the  anode  (positive  pole)  is  applied  to  tlie  mnscle, 
1  Hit  oircnit  is  thither  closed  or  opened.  These  are  called  the 
C.  0.  «od  tlio  A.  0.  C.  (anodal  closure  and  anodol  opening 
nctioo),  and  sometimes  the  oue  and  sometimes  tho  other 
Miv  nw«l  easily.  Lastly,  with  very  strong  currents  C.  0.  C. 
abbodal  opening  contraction,  occurs.  The  order  of  occurrence 
tbe  muscolar  contmction  (the  strength  of  the  current  being 
dully  increaBcd)  is,  therefore — 

I.  a  c.  c. 
,  fA.  c.  c. 

'*1A.  0.  C. 

I.  c.  o,c. 

To  obtain  thpsp  roftctions  one  polo  of  the  hittLery  should  bo 
»Hed  to  >  distant  and  slightly  senaiUvo  part  of  the  body,  such 


•   "^1 


uzcziziLia  in  'sole  imi  :2e  smdai  mcaxDg  snd  clowng  of 
Tirriit  *ri:iii'?  1*1  '«  3umair*Hi  ':nr  Twi^awg  of  a  commntiioir. 
Tiiese  rsasikrrs  -x^ill  bt^  nurnii  Ji  i^^u^r  ieokil  in  the  editor*8  Text 
Aick  \r  Ll^irrrc:zn  \n  M-f-rJirtr  n<i  Sfirjery  (Smith  &  Elder). 

Tie  :ier3i  "  ietzeiflarr^  r*raLTioii "  meftzis  that  the  miude 
-:inae9  zr^  rssncna  v>  ihe  ^m&tic  ^txttehc  zio  maner  how  Btrong, 
^VLZ  Vjn±2.nas  io  resromi  jJ  tlie  2!ilT!ia£i:  cnrrent.  The  responae 
Zdi  ine  2alT!izic  c;irr<£m  is  zxor?  easier  rFodizced  than  in  health, 
viii  :r  3«3CLeT±nes  bain:«i:5  izai  JL  C  C  is  produced  more  eanlr 
dwt  C.  C.  C 

The  'ie^eCiO^dTB  reaisdccs  ire  surrosed  to  be  dne  to  the 
'ie^cen:ii:ii  oc  :he  mocor  nerves  sCTrlyinsr  the  mnsele.  The 
ekccrie  cc-iisraArQcii  oi  lieahh  is  broo^r  aboat  by  stimnlatiiig 
zhe  motor  r^Fijs  rami^is^  in  die  mosele.  When  these  nerre- 
endin^rs  'ie^^neme  iriej  ir>f  no  longer  excitable,  and  the  con- 
cracaon  prodcc^  is  d;ie  :o  ^e  direct  effect  of  the  galyanism  on 
the  mosole  ^sue  withoaz  the  izMrrendon  of  nerres.  When  the 
muscle  is  wjks:<!d  and  Ics?.  o:  coTirse  no  contraction  occurs  with 
anj  form  cf  stininliiion. 

DeinenenaTe  r«urt:ons  o%x':ir — 

1.  Whenever  a  muscle  is  cut  off  &om  all  nerrous  communi- 
cation wiih  the  spinal  cord. 

2.  Wlien  the  motor  cells  of  the  spinal  cord  from  which  the 
nerve-t-^iiT?  snpplvinsr  the  mcscle  emanate  are  destroyed. 

De£:enr^r:itive  reacrlons  do  not  occur  in  brain  paralysis,  nor  in 
parapleda.  provided  tbe  muscles  which  are  paralysed  are  con- 
nected to  A  healthv  bit  of  the  spinal  cord  bv  means  of  healthy 
nerves.  Dav.*henne  was  well  aware  of  the  dvin«c  out  of  faradic 
mnsoQl^r  irritabiliry.  and  of  the  cirvumstances  which  produced 
it.  but  be  nprarentlv  bad  no  knowledge  of  the  peculiar  reaction 
to  ;:alvanism  which  such  muscles  afford. 

A  few  words  may  be  said  as  to  tbe  treatment  of  glosso-labio- 
Injnfnrieal  paralysis. 

I  iK'lieve  that  the  sufferings  and  annoyances  of  these  patients 
may  be  very  greatly  lessenoil  by  a  judicious  use  of  electricity.  One 
of  the  great  troubles  of  these  {>atients  is  the  constant  dribbling 
of  Haliva.  Tbe  orbicularis  oris  loses  tone  and  wastes,  and  as  a 
conflequence  of  this  the  lower  lip  droops,  and  oyer  the  drooping 
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t  lip  the  saliva  (which  the  patient  cannot  nwallon-,  amag 

t  tli«  fttmiia  of  the  tonirao  aoil  pharynx)  fails  in  an  almost 

ntinaoaa   Btream.     Now  it  is  a  well-knowu  fact  that  the  tone 

BcIcB  nhich  are  ntterly  and  irretrievably  paralyaed  to  the 

xj  be  grt-atly  improved  by  tlii!  application  of  any  form  of 

city  to  which  they  will  respond.     In  cases  of  paraple^a 

if  the  sphincter  aui  may  not  nnfreqnently  be  safficiently 

a  leftsen  considerably  thu  annoyance  of  incontinence  of 

I  in  cafioa  of  iucurabli>  facial  palsy  sufficient  tone  may 

D  to  tlie  orbicularis  palpebrarum  to  prevent  the  drooping 

the  lower  (7«lii],  the  exposnro  of  the  red  conjunctiva,  and  that 

tto    of  oODJnnctival  catarrh  which  causes   on   inceesout    flon 

lean  over  the  cheek.     So  in  cases  of  glosso-labio- laryngeal 

mtysiss  judicious  use  of  electricity  will  give  tone  to  the  lip, 

tDgne,  and  pharynx,  and  by  pursing  up  the  mouth,  will  prevent 

«  consluit  dribbling  which  is  ho  annoying  to  the  patient  and 

II  friaods. 

Tbst  form  of  current  (galvanic  or  farodic)  mnst  be  used  to 

hich  the  miiHclea  most  readily  respond,  and  I  am  accustomed 

I  employ  a  ajlvi-r  tcn-spoou  for  one  of  the  rheophores.     Various 

b«>phoros  for  use  in  the  mouth  have  been  made  by  instrument 

,  but  none  of  them  are  so  convenient  as  a  tea-spoon,  an 

which  we   have   all   been   accustomed  to  put   into   onr 

loutbs,  and  which   is   at   once   convenient,  cleanly,  and  nn- 

bjectionAble.     If  the  conductors  of  the  battery  be  made  (aa 

J  ftlwajB  should  be)  of  simple  telegraph  wire  (copper,  covered 

ith  guttH'porcha),  all  that  is  necessary  is  to  lay  bare  a  coupio 

r  inches  of  the  bright  copper,  and  to  twist  it  round  the  spoon 

LM  ahove  the  bowl.     If  the  »poon  he  hold  by  the  handle  in  the 

r;  huid  of  tlii>  operator,  uud  the  bowl  be  introduced  into  the 

loath  of  the  patient,  the  current  will  take  the  course  of  least 

iautanoe,  i.e.,  tbrou[^h  the  howl  to  the  moist  mncous  mem- 

Xf  it  18  wifth«d  to  act  upon  the  orbicularis  oris,  tbt>  apoon 

ibootd  be  attached  to  the  positive  ]k}1o  (when  galvanism  is  used), 

od  b«iug  bf-ld  in  the  right  hand  of  tho  operator,  should  be 

■  with  its  convexity  towards  the  cheek,  so  as  to  cause 

■light  bulging  of  the  angle  of  tho  mouth,  cheek,  and  upper 

lo««r  lips.     Tb«  skin  of  the  chi-rk  and  lips  should  then 

lightly   stroked  with    the    negative    rbcopbore,   for   which 
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mode  of  inyestigation  had  been  refused  to  me  in  many  cases, 
when  in  1867  M.  Bergeron  informed  me  that  there  was  nnder 
his  care  at  the  Sainte  Eugenie  Hospital  a  little  boy  gnfferiog 
from  the  kind  of  muscular  hypertrophy  of  which  I  had  shown  t 
case  in  18G1.     My  learned  colleague,  who  has  made  an  interest- 
ing communication  on  the  subject  to  the  SociiU  MMicale  dei 
hSjntaux,  most  obligingly  aided  my  researches  by  allowing  m9 
to  remove  from  this  little  patient,  repeatedly  and  at  different 
stages  of  the  disease,  portions  of  his  hypertrophied  mnscles, 
some  of  which  were  examined  by  our  most  expert  micrographers. 
The   result   of    this   examination  having  fully  confirmed  m; 
previous  observations,  I  decided  to  publish  it.     The  following  is 
an  abstract  of  my  conclusions. 

1.  Hyperplasia  of  the  interstitial  connective  tissue,  with 
production  of  more  or  less  fibrous  tissue,  is  the  fundamental 
anatomical  lesion  of  the  muscles  in  pseudo-hypertropliic 
paralysis. 

2.  This  hyperplasia  is  present  in  all  the  paralysed  muscles 
when  they  begin  to  increase  in  size.  This  fact  justifies  the  name 
myO'Sclerotic  paralysis,  based  upon  the  anatomical  condition,  a 
name  which  I  proposed  for  it  in  opposition  to,  or  complemcntaiy 
to  {en  regard  dc)  the  name  itseudo-hyperirophic  paralysis  based 
upon  its  symptoms. 

3.  The  increase  in  size  of  the  muscles  is  in  direct  proportion 
to  the  hyperplasia  of  the  interstitial  fibroid  and  connective 
tissue. 

4.  This  increase  of  fibroid  and  connective  tissue  is  nsuallv 
associated  with  a  small  number  of  fat  vesicles,  or,  as  has  been 
observed  in  Germany,  it  may  be  replaced  by  a  large  number  of 
fut  vesicles.  This  latter  condition  appears  to  me  to  constitute 
the  most  advanced  stage  in  the  change  of  the  interstitial  con- 
nective tissue. 

5.  According  to  my  own  observations  the  transverse  atriation 
of  the  muscular  fibres  is  preserved,  in  most  of  them,  in  all  their 
length ;  but  it  becomes  very  faint  and  scarcely  apparent.  At  the 
points  whore  the  transverse  striation  has  disappeared  are  Been 
longitudinal  markings,  and  sometimes,  when  these  become 
effaced,  the  sheaths  of  sarcolemma  appear  to  contain  fat  cells, 
which,  however,  are  in  reality  derived  from  the  surrounding 
connective   tissue,  and   which  otherwise  differ  from  the  &tty 
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moles  whieb  arc  clmracterlstic  of  fatty  degeneration  of  the 
tselff. 
I  6.  Tho  lijpcrpl&Bia  of  the  interstitial  connective  tiesne  uppcars 
io«raUy  only  in  the  second  stage  of  the  disease,  and  it  appears 
s  to  be  preceiled  by  n  congested  condition  (^tat  fitu:io7tntiin) 
r  thfl  muBcIcs,  which  occasions  nlso  a  slight  increase  in  their 
iDltUDc.     At  this  period  {iirst  sta}.'eof  the  disease)  tho  trannorso 

ia  often  exceedingly  faint. 
I  Contrary  to  the  opinion  of  M.  Heller  and  of  MM.  Enlenberg 
"  '   iheiin,  the  interslitial  fibroid  and  conneotive  tiaane  is 
led  of  empty  sheaths  of  sarcolemma ;  in  other  words, 
idnced  by  a  fibroid  degeneration.     This  fact  has  been 
f  established  by  the  late  M.  Ordoiiez,  who  wished  to  call 
I  Icinil  of  alteration  in  the  mnscular  fibres  "  fibroid  stibsti- 
Tho  small  number  of  primitive  fasciculi  found  in  the 
t  of-  tho  muscles  in  pseudo-hvpertrophic  paralysis  might 

0  to  Bnpposc  that  many  of  them  have  disappeared,  and  that 
ihe  are  found  in  greater  or  less  immber  amongst  the 

B  tissue,  or,  indeed,  that  this  tissue  is  produced  bj-  a 

1  defeneration  of  the  muscnlur  tissae.     The  small  number 

r  Ui6  primitive  fasciculi  has  called  forth  the  remark  from  M. 

.Heller  "  that  some  of  the  mueculor  fibres  disappear,  for  if 

B  newly  formed  fatty  masses  were  merely  added  to  the  normal 

uf  tho  muiicles,  the   total  volume  ought'  to  bo  more 

rablo  than  it  is." 

I  Symptoub    iND    COCKSE   OF   THE    DisSABE. — Pseudo-hj'per- 

iiie  paralysis  may  be  divided  into   three   distinct   periods. 

poi  of  feeble   movements.     2.  A   period   of  apparent 

Jtypertropby.    3.  A  period  of  extension  and  aggravation 

This,  at  least,  ia  the  result  of  my  clinical 

1  Period. — This  is  characterised  by,  (a)  weakness,  usually 
luiUd  U)  the  musclei  of  tho  lower  limbs;  (h)  certain  troubles 
hj^ndiog  and  walking,  Le.,  fiopnratiou  of  tho  legs,  lunibo- 

ratorc,    amounting   very   often    to    the    saddle-back 
I,  and  K  waddling  of  the  trunk  during  walking. 
{  first   period   is  of  sborl  dtinttiou  compared  with   the 
I  f»  few  months  or  a.  year).     In  most  of  my  cases  my 
irl«dgi:  of  tliix  period  has  been  derived  from  the  atateraent^ 
;  hot  these  slatemontH  have  been  so  accurate,  and  have 
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shown  so  muuli  u^L-eemGiit,  that  I  canuot  entertain  the  lei 
doubt  as  to  tbe  reality  of  tlie  piiralytin  condition  at  the  outset. 
I  have  elsewhere  hud  occasion  to  demonstrate  this  condition  in 
two  cases  recorded  in  my  original  memoir. 

The  functional  troubles  observed  in  this  first  period  continue 
to  increase  in  the  second,  which  is  chnracterised  by  an  excessive 
increase  in  volume  of  a  certain  number  of  muscles. 

Second  Period. — The  apparent  hj-pertrophy  which  is  character- 
istic of  this  period  shows  itself  first  of  all  in  the  gastrocuemii, 
where  it  attracts  the  attention  of  those  who  have  the  care  of  the 
little  patients,  I  have  thus  been  able  to  learn  that  this  hj-per- 
trophy  does  not  commence  till  some  mouths  or  a  year  after  the 
outset  of  the  paralysis.  It  spreads  progressively  from  the  gas- 
trocnemii  to  other  muscles,  being  either  limited  to  some  few  of 
the  weakened  muscles,  or  invading  nearly  all  of  them.  In  one 
of  my  cases  the  deltoids  began  to  increase  in  volume  some 
months  after  the  gastrocnemii. 

The  two  first  stages  of  pseudo -hypertrophic  paralysis  may  be 
inteimiugled.  In  one  cnse,  at  least,  the  weakness  and  enlarge- 
ment seem  to  have  started  together,  or  to  have  dated  from  birth ; 
but  still  the  information  which  I  have  been  able  to  get  on  the 
morbid  phenomena  observed  in  early  infancy  has  been  uncertain 
or  incomplete. 

Whatever' may  be  tbe  time  of  appearance  and  the  mode  of 
extension  of  the  muscular  hypertrophy,  the  increase  in  size  takes 
place  progTcsi-ively,  and  requires  a  considerable  time  (a  year  or 
eighteen  mouths)  to  attaiu  its  maximnm.  Then  the  disease 
remains  stationary  for  several  years  (two  or  three,  or  sometimes 
more).  This  condition  might  he  considered  as  a  separate  stage 
of  the  disease  {on  pourrait  en /aire  unepiriodc  d'etat). 

Third  Period. — -The  third  period  is  marked  by  an  increase 
and  extension  of  the  paresis  to  the  upper  limbs,  if  the  lower 
limbs  only  were  itflected  in  the  first  insiaace. 

Then,  function  having  hitherto  remained  intact,  the  elevation 
of  the  arm  becomes  difficult,  and  ultimately  impossible,  and 
the  other  movements  of  the  limbs  grow  weak  and  are  ultimately 
lost. 

Nevertheless  the  muscles  do  not  increase  in  size  in  this  third 
period  as  in  the  second;  on  the  contrary,  they  remain  thin  in 
comparison  with  some  of  the  muscles  of  the  lower  limbs. 
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The  enlarj^ed  m-srle*  rrui-i—'  j:*s^  t-:,i;-.  zl,  ••l:.--  -.::-'  1:1.: 
till  the  patients,  mrri"?--!  ti  Li-urv.--:'!!'.-     :  -r.    -  '.^l'     •: .  ;•-■.   v 

remain  alwavs  iTiz-r  :r  rs:z~zir. 

•      •      _ 

Since  the  di£€&5«c'  i*  ^i:b*;i':»iLTiti-ir--   :  *   '.''f   ll:   .lir  •.:.•■  ■   '.* 
respiraionr,  and  cirr^lc^Tj  fnix-.-ii 'i.-   •-u::..'    -l.^i-^u.   il.-    . -.x- 
patients  may  still  Izr^  &  Vcr  niii-      .t.-  j-:r.i  ::  -...-   i-.--   •.;::• 
they  become  ;m*ilj  rTlxisvt-i    ull    i —-   ••*;'— *-r.     f  'iv,  -■   "- 
some  intercnrrer.1  iiseurr:- 

DiAGXOsis. — Tl*  -EuitiiTir:*  "I't  l    ^:.*:.  •  .•   :;••    .*r"--:    ■•  ■". 
the  symptoms,  ani  fr:-Ti  l  rr-!::'ri:-'«-'i    ''     ij*   i  i-i..  u  .'.-i.  ■  :-i !  ;•* 
displayed  by  firt^iii  1.1*    •:  n-ii-*-!-   ^^-'i:.     r.         .li*     .-  >     •i:.-: 
and  examined  '^rJi.  ili*  n^-r:*-  r- 
PseuJo-hyj-rrtr'.Tl-i  T'tri-.'r-f  n.  ii.  ■    *-  •    :  .   .    .*-:  v   .: — 
1-  ProgressiTc  il-l^'i^lt  L'-r-.n-i'       •:...••: 
2.  Atrophic    srii-tl    yisL'-'-jr    r-.   .:--■.. 
3-  The  halifi-r  r*-*-  i:t.i.!»r:  j.  '.\l":   ••:   :  •  1:  i.^"-  v.-:  ...'••  •>: - 
ment  of  the  c>:— irL^f.^r  *Il.-  '-:"    v  :  •■: 
and  the  iDStir,r^~-=  zi:"'-'iii*'i"".-    n  Vi  .:. :,     ■•     -  ■..— 
lesions. 
4.  CertAin  o"l-:T  t ?!-'.-■  -j  'ri-u  ii^i  i    i^  iii*.   •  ■:. 
The  d:fferei."iLfcl   L:!."..  ^.t  v.::     :    -       •• -s.  .-     \ 
bv  a  comi>-Ari=-: I.  :c'  '.j.-   La.:i:.-  ".i*  •.••:..-:       .  '-i : ;  ••: 
columns : — 


•  1^  •  ■  •  • 


L.      ti 


I'  ■ 


-wi.'- 


tween  5ih  AC'i  7iL    -.-ur     :    .,»•        .»•     ..v--      ;..  i.     im     • 
face,    wLtre    ^rrLt-i     ii'-Vi--       i.-.       :  t.-..:.  :;    ;•  ,:••■-'       t.- 
such  as  the '.rid'-^iltr:*  ■'--»  i-i        •:         -.    i.-i-:  :;»>»••      •: -i 

the  zvjroiiAiIe:.  trz  ^1j*  I.t  -  *.:-■.  •- '.i  :  ::■»",•'-  .1  ■,.  .u-^ 
atrophy.  Af^T  r*!i:^L.:i::ir  ^'.i-  ;"  -  :t  ■  .^i  .•  :r:/'-t..'  i--. 
tionarr  f  :r  ?*:ci  -■»aj"*     •%".     »•      :::i  <^ :  •.- •  ■ .-     ■•...«.      u: 

three    ir  iiiTtie*  ii<*  -in  :t  i.\.\  i-,  • 

trunk,  wLer*  1;  ^•r.»rr*?#>v-<  l> 
in  the  adult.  ?_'-.  '•/^  i  *  ii*r*i— ".^i  - 
in;?  progr-r**-  '  t'SMv^j.-^r  i""-" 
the  muscle:^  >f 'Jii*  ijn»—  .11.. -t 
and  trui^k,  azji  ;a.;  ,'--'b":;.Lr 
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the  lower  limbs  in   the  most 

adraDccd  stage. 

2.  The  muBcleB  waste  par- 
tially and  irregularly  one  after 
anotlier,  and  feebleness  only 
affects  those  movements  wbicb 
involve  the  wasted  muscles,  and 
in  a  de^eo  directly  proportioned 
to  their  atrophy.  From  this 
there  results  a  pertiul  abolition 
ofmanymovcments,  and  various 
deformed  attitudes  of  the  limbs 
during  repose. 

3.  The  muscular  fibres  un- 
dergo a  fatty  and  granular  de- 
generation, with  a  fatty  substi- 
tution  in  the  interstitial  tissue, 
as  in  the  progressive  muscular 
atrophy  of  the  adult. 


4.  Movement 
until  after  the 
muscle. 


not  abolished 
in  the 


2.  The  feehlenesB  invades, 
simultaneously  at  the  outset, 
all  the  muscles  which  move 
many  articulations ;  aud  at  a 
later  period  some,  or  more 
rarely  all,  of  the 
muscles  increase  in  size. 


3.  The  interstitial  eonnee- 
tlve  tissue  increases  with  an 
abundant  production  of  fibrous 
tissue,  and  ultimately  of  fat 
vesicles.  The  primitive  fasciculi 
usually  preserve  their  striation 
(which  becomes  very  faint),  but 
decrease  in  size. 

4.  Movement  is  weakened, 
or  abolisbed,  notwithstanding 
that  the  fasciculi  retain  their 
faint  striation. 


DIAONOSIB   OF 


Atrophic  spinal  parali/sis  o/\,       (        Pseudo-hypertropkic 
children  )         \  paratntis. 


1.  In  moat  oases  there  is 
pyrexia  at  the  outset. 

2.  At  the  outset  the  paralysis 
may  be  general,  or  paraplegic, 
or  hciniplegic,  or  crossed,  or 
limited  to  one  limb  or  to  part  of 
ofie  limb,  and  the  muscles  are 
paralysed  completely  from  the 
first.  Those  whose  innervation 
ia  the  least  damaged  soon  re- 


paralytis. 

1.  No  pyrexia  at  any  peiiod. 

2.  At  the  outset  the  muscles 
of  the  lower  limbs  and  the  ex- 
tensors of  the  back  are  affected, 
bet  only  with  feebleness.  In 
the  last  stage  only  is  movement 
completely  lost. 


1 
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cover  their  power  of  moreincitty 
but  the  others  WBste  considerB- 
hi  J,  or  ondeigo  di&rent  degrees 
of  textnral  cbaDge. 

3.  In  the  earlf  stage  the  elec- 
tric irritabilitjr  of  the  masdes 
is  weakened,  or  lost,  althoagh 
they  may  be  textorallj  en- 
changed. 

4.  In  an  adruieed  stage  the 
loss  of  moTemcnt  is  aooa  fal- 
lowed by  wasting  of  the  "WNt^^^y^ 
more  or  less  rapid,  and  carxai 
with  tissue  change  in  feofKx- 
tion  to  the  nerroas  ItBOL, 

5.  The  loss  of  po^er  <jC 
TolontaiT  contraction  a^i  e^- 
trie  irritahQiiT  iDdicas«fii  ikut 
textnral  change  of  the  iL-iiSiM^ 
in  the  adranced  yaryA  'i^ 
fibres  haying  unienmMt  a  5xs:j' 
granular  degenerasiiGc^  mzA  liit 
interstitial 
stitution'* 


tisBse  a 


—  < 


C"^^ 


6. 
paratire 
anatomical 
that  atrophic 
CuicT  is  faiaifd 
lesion  of  the 
the  spinal 


.  mii  burnt 


inr  a  jrjaauasnr 


3.  Inthecazijstas^eib^ekc' 


u 


is  i'AL'/v^i 


<f 

£<^'xe  Ir^c^  &T  an 


lilt  tr.a3*«rjT*  libBW:  it  iu."zi*< 
-» •pt  tamn^'T.^srt   want  v.    tj*- 
wrthh-ait  Iff  t:u.'uiiiwji^ 
':ffU}*Uit'  jiU£k..*'i  Hit   vii«ii   j/i'iu: 

iL^imif.    iitftc    mitivtx    Uitt:    -Jit 
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Diagnosis  of 
The  halting  gait  caused  ifC  / 

children  by  arrest  of  de-  \ 

velopment  of  the  co^rdi-^  I 

natinp  faculty  which  con-'  from '  ^*'  *'''*'"^  ^''**  "^^^"^ 
trols  equilibrium  and  the' 
instinctive  movements    of 
walking  , 


hypertrophic  paraly$ii. 


V 


1.  WTien  the  child  begins  to 
walk  there  is  no  separation  of 
the  legs,  no  saddle-back  condi- 
tion, nor  waddling. 

2.  I'he  striation  of  the  mns- 
cnlar  fibres  is  normal. 


1.  There  is  separation  of  {he 
legs,  saddle-back  condition,  tnd 
waddling. 

2.  The  striation  of  the  mus- 
cnlar  fibres  is  fjEiint. 


DIAGNOSIS  OF 


The  halting  gait  due  to      )  ^        f  The  halting  gait  ofpsevdch 
cerebral  lesion  )         \     hypertrophic  paralysis. 


1.  Intelligence  more  or  less 
obtuse,  speech  slow  and  diffi- 
cult. 

There  is  generally  dribbling 
of  saliva. 

2.  When  the  lesion  is  grave, 
voluntary  movements  of  the 
lower  limbs  provoke  reflex  con- 
tractions. 


1.  Intelligence  often  obtuse, 
speech  slow,  and  articulation  a 
little  defective. 

No  dribbling  of  saliva. 

2.  Yoluntarymovementscause 
no  reflex  contractions. 


It  is  only  necessary  to  mention  certain  other  conditions  which 
might  be  mistaken  for  pseudo-hypertrophic  paralysis  to  put  the 
reader  on  his  guard  against  them.     For  example — 

1.  In  some  children  with  muscular  lower  limbs  contrasting 
with  their  upper  limbs,  one  might  be  disposed  to  attribnte  a 
weakness  due  to  disease  of  the  lumbar  vertebrsB  or  other  tronbles 
to  the  onset  of  pseudo-h}T)ertrophic  paralysis. 

2.  Polysarkia  cannot  be  confounded  with  psendo-hypertropbie 
paralysis,  if  it  be  remembered  that  in  the  latter  disease  the 
sub-cutaneous  tissue  contains  very  little  fat,  and  is  so  tfain 
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lal  iLe  h;r]>firlrophiei]   musclee  look  like  lierDitc  bcueatb  the 

;  lEnoutar  asd  Pathooent. — Pseudo-liyperlrophic  paralyaU 
jk  a  distwM  of  iiifkinc}'.  Up  to  the  present  time  it  appears  to  bo 
WTO  prenlrot  in  boys  than  giile. 
It  baa  been  nbnervtsl  in  Buvenil  cliiblrcn  of  tfau  same  family. 
•  is  tbp  only  kind  uf  heredity  wblch  lias  yet  been  established 
htb  n^ard  to  it. 
The  poLhoguny  is  obscure,  and  since  patbologiool  anatomy 
■  not  at  prcMcut  shown  any  appreciable  changu  in  the  ner^'e 
mtrcs,  how  is  tbo  progressive  feebleuess  of  movement  to  be 
iplained  ?  Neither  the  compression  nur  the  eeparation  of 
J  muMular  Obres  by  the  hypertrophied  coiLnective  tissue  will 
■  to  explain  this  derangement  of  voluntary  controction,  be- 
t>  the  latter  precedes  the  former  and  is  nut  in  direct  ratio  to 
r  uiifrgrowth  of  the  conacutive  tissue. 

The  RToiTtb   Btimutiis  {l'irri(atioit  formatrici)   which  causes 

tbo  abuDihint  prolific  rat  ion,  and  the  other  ebanges  of  tbo  iuter- 

Etitiol  GoDDective  tisaue  of  the  muficlos,  appears  to  me  to  be  in 

this  case  thu  probable  cause  of  their  weakness. 

But  how  shall  wc  explain  the  alteration  itself  of  the  intersti- 

I  tial  eonnwtive  tissue  ? 

t  problem  which  has  yet  to  be  solved. 
IS  ANi>  Trkatue-S't. — The  prognosis  of  psendo-hyper- 
B  panlyais  is  giave.  In  fact,  whenever  I  have  met  with 
I  when  it  bus  readied  the  stage  of  proliferation  of 
I  connective  tissue,  I  have  nlwuys  seen  it  progress 
rarda  gencrahsatton,  and  terminate  by  complete  loss 
nretnent  and  death  daring  adolescence. 
t  it  may  he  cnrod  in  the  first  stage,  before  the  onset  of  the 
mective  tissue  overgrowth.  For  tliis  reason  I  have  not  called 
t  proyretaii-'-  partdysis,  i.e.,  occordiiig  to  Reqiiiu  (the  inventor 
'.  this  fatal  name),  a  disease  which,  once  established,  always 
togTCBM*  towards  a  fatal  termination. 

.•d  cured  p«;  11  ilo- hypertrophic  paralysis  in  its  early  stage 

alar  fitradisulion,  assisted  by  hjdrin>atby  and  shampooing. 

L  ttuB  treatment  has  been  used  after  tlie  hegiuuiug  of  the 

,  it  lins  only  produced  a  temporary  alleviation,  and 

rontod  the  progress  and   futal   termination  of  Lho 

^  Otber  and  tcry  varied  therapeutic  agents  (strychnine. 
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ergot,  iodide  of  potassiam,  &c.)  have  proved  equally  nnaTuling 
in  the  second  stage.  At  the  present  time  I  am  trying  the 
effect  of  continuous  currents. 

Case  No.  28. — Pseudo-hypertrophic  paralysis.     The  patient  is 
a  boy  aged  10.     The  father  is  strong  and  robust.     The  mother 
also  is  healthy,  and  having  been  abandoned  by  the  father  of 
the   patient,   married  again,   and  has  two  children,  both  of 
whom  have  an  exaggerated  development  of  the  lower  limbs,  and 
a  gradually  increasing  arching  of  the  spine  like  that  of  thdr 
elder  brother.     Their  mother  considers  them  to  be  soffering 
from  the  same  disease.     (This  is  another  example  of  heredity  in 
addition  to  those  already  mentioned.)     She  nursed  the  eldest 
till  it  was  seven  months  old.     It  was  then  a  fine  child,  and  re* 
mained  so,  in  spite  of  its  premature  weaning  and  coarse  feeding. 
At  two  years  of  age  the  child  was  noted  for  its  size,  but  still 
could  not  walk.     At  this  time  it  was  sent  to  the  mothers  family 
in  the  country,  and  the  mother,  who  only  saw  it  at  long  inter- 
vals, can  only  give  very  imperfect  details  of  the  progress  of  the 
disease.     She  says  it  ultimately  walked  like  other  children,  but 
always  in  an  awkward  manner. 

A  lady  with  whom  the  mother  was  in  service,  and  whose  own 
daughter  was  being  nursed  in  the  same  family  as  the  patient, 
was  able  to  observe  it  for  many  years  whenever  she  went  to  see 
her  own  child.  She  has  made  the  following  communication  to 
me: — At  two  years  of  age  the  limbs  and  trunk,  which  had 
been  rather  big  since  birth,  did  not  exceed  normal  proportions. 
It  was  such  a  fine  child  that  she  wished  her  own  daughter  were 
similarly  developed.  It  was  only  towards  the  age  of  four  that 
the  calves  commenced  to  be  appreciably  enlarged.  A  little  later 
she  remarked  that  this  excessive  development  showed  itself  in  all 
parts  of  the  body,  and  that  parts  of  the  surface  of  the  skin  stood 
out  in  relief.  Meanwhile  its  walking,  though  always  peculiar, 
did  not  become  more  difficult.  In  fact,  whether  standing  or 
walking,  ho  was  obliged  to  separate  his  legs  and  bend  his  body 
backwards  in  order  to  balance  himself.  He  waddled  in  walking, 
could  not  run  like  other  children,  could  not  go  up-stairs,  and 
often  fell  down.  If  he  bent  forward  he  could  only  recover  his 
position  by  catching  hold  of  the  furniture,  or  by  supporting  his 
hands  on  his  thighs.  Up  to  the  age  of  eight  his  power  of 
movement,  such  as  it  was,  remained  sufficient  for  him  to  go 
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I  daily,  a  distoniie  of  otn;  kilometre.  Walking  llieu 
in«  grftdaolly  more  lUfliciilt  us  tbe  limbH,  which  bad  always 
I  very  lATge,  took  on  au  nousual  development.  For  nbont 
B  Ust  yiiar  movoiiiciit  lias  beeome  almost  imposeiblo,  eo  that 
IvIhui  lli«  child  falls  it  cannot  got  up  apiin.  Ho  can  now  only 
■Buis^  to  trarerso  a  few  yarde  on  o.  level  floor,  and  that  with 
mt  diffii;Dlly.  It  is  a  notable  peculiarity  that  he  cannot  walk 
I  huld  by  the  arm  or  hand,  bat  manages  better  by  himself  to 
rform  those  voIunUiry  movements  which  are  necessary  to 
aintun  hi:*  cijiiilibriiim.  These  movements  consist  in  an  alter- 
^  lBt4!nil  iuclisation  of  the  trunk  towurda  Ihe  limb  which 
i  resting  ou  the  gronnd.  The  word  "  wvi<?f//iH,7"  perfectly 
his  mode  of  walking.  I  will  only  add  that  while 
ling  or  walkiof;  Iho  boy  can  only  maintain  hia  balance  by 
udiiif!  tile  back  strongly  forward,  idthougb  when  seated  this 
rvatore  completely  disappears. 

AU  ihe  unsulcs,  with  the  exception  of  the  pectorales,  prewent 

r  tbe  a^  of  thn  child  a  development  so  truly  monstrons  aa  to 

1  ODe  exactly  of  the  Farneso  Hercules  or  tho  muHcuIar 

I  of  Michafil  Angelo.     The  facial  Dinscles  seem  to  have 

1  the  game  change,  and  to  exercise  their  functions  us 

Btbose  of  the  limba,  and  one  must  attribute  the  lack  of 

:be  face,  in  part  at  least,  to  this  fact. 

M.  Bergeron  (who  made  a  comrannioation  ou  this  patient  w 

c  Soeit'le  M.iiioul  des  Hiipitaux,  on  May  2-Jth,  ISti?)  was  strnck 

t  only  by  the  extraordinary  size,  but  also  by  the  hardness  of 

D  mnBcIcB,  even  during  repose.   On  pressing  them  the  sensation 

s  aiinilar  to  that  produced  by  palpating  tbe  skin  of  a  child  or 

tinlt  who  is  the  subject  of  sclerema,  and  this,  combined  with  the 

R  of  muscles  so  strong  in  appearance,  induced  him 

B  diink  that  it  was  not  the  uinsclo  itself  which  was  bypertrophied, 

nt  UiBt  probably  tho  connective  tissue  of  tho  muiicle  was  th« 

A  of  an  hypertrophy  and  induration  moro  or  less  analogous 

9  ackrema ;  in  Khort,  Hint  tbe  paralysis  was  due  to  a  separation 

B  miucolar  6br«B  by  an  abnormally  developed  cellulo-fatty 

,  anil  the  microscopic  examination   appeared  to   him  to 

li^  Uitii  Ticw.     It  must  be  added  that  the  attachments  of  the 

^ucles  are  not  thickened,  and  that  the  tendons  are   clearly 

iDod ;  that  tho  joints  are  freely  movable,  and  that  the  skeleton 

I  ia  lurmoay  with  the  age  of  tho  patient;  that  tho  skin  is 
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nonnally  thin,  supple,  and  free  from  Catty  pads,  and  that  tlie 
muscles  alone  were  affected  by  hypertrophy. 

Electric  contractility  was  weakened,  but  nevertheless  peruBted. 
There  was  no  other  frmctional  trouble;  the  general  health  wis 
excellent,  and  the  intelligence  ill-deyeloped,  though  the  patient 
was  not  an  idiot.  We  will  add  one  more  fact,  that  he  weighed 
about  75  lbs. 

The  patient  died  on  February  13th,  1871,  aged  14  yean. 
Since  the  publication  of  his  case  in  my  memoir  of  1868  he  had 
gradually  become  weaker,  and  in  about  two  years  had  become 
entirely  paralysed,  notwithstanding  an  increase  in  the  musculai 
hypertrophy.     On  February  8th  he  was  seized  with  moderately 
severe  bronchitis,  to  which  he  succumbed  in  three  days,  although 
it  was   not  accompanied  by  pneumonia  or  any  other  organic 
lesion,  as  was  proved  by  the  post-mortem  examination.     [The 
details  of  the  bronchitis  present  no  points  of  interest] 

This  shows  how,  in  the  last  stage  of  pseudo-hypertrophic 
paralysis,  the  patients  are  unable  to  resist  even  the  most  trifling 
intercurrent  diseases,  to  which  they  generally  succumb.  It  is 
in  this  way  that  I  have  always  seen  the  disease  terminate. 

M.  Bergeron  placed  at  my  disposal  the  spinal  cord  and  a  great 
many  of  the  muscles  of  this  patient,  whose  post-mortem  exami- 
nation was  made  thirty-six  hours  after  death  by  M.  Henszel. 

The  brain  and  cerebro- spinal  meninges,  examined  when  fresh, 
were  perfectly  healthy. 

The  cord  and  muscles  were  hardened  in  a  solution  of  chromic 
acid.  Being  desirous  of  giving  additional  value  to  their  his- 
tological examination,  I  requested  my  friend  M.  Charcot  to  be 
good  enough  to  assist  me  in  it. 

A  number  of  sections  of  the  cord  taken  from  the  cervical  and 
dorsal  regions,  and  all  prepared  with  great  skill  by  one  of  his 
pupils,  M.  Pierret,  were  found  to  be  typically  healthy. 

The  hypertrophied  muscles,  when  fresh,  looked  like  fatty 
tissue,  and  had  the  same  appearance  as  the  little  fragments 
removed  by  my  tissue  punch  at  various  stages  of  the  disease, 
more  especially  a  few  months  before  death.  These  muscles 
were  preserved  in  a  weak  solution  of  chromic  acid.  I  distributed 
some  pieces  of  them  to  MM.  Charcot,  Yulpian,  L.  Clarke,  and 
other  pathologists  accustomed  to  make  histological  preparations, 
and  made  transverse  sections  and  teasings  of  them  myself. 
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'ht  tnicrosc^pic  csuiuiliiitiuD  of  tlieso  spccitDcns  bliutieil  tbe 
duuige  of  pBcii(li>-li;[>Grtropbic  pnTalvsis  iu  au  extreme 
tlio  moscDiiir  fibres  smnlli-r  thno  usual,  bat  still 
is  a  rule  II  fiiint  striutiou,  iind  sepitratL'd  from  each 
bjf  a  large  (juaiitity  of  faliy  tiaaue.  niised  iiitb  fibrous 
uui  nav}'  fibres  iu  smiill  ijunntity. 
TbeM  recent  facts  go  to  cotifirui  tbo  idcns  wbicb  I  pot  rortcurd 
1868  with  regard  to  tbe  diatiuctiTe  aiiatoniical  cb&uges  and 
ifaogenr  of  this  diaeust',  wbicli  abow  it  to  be  a  morbid  entity 
larljr  distinguished  from  other  diseases  which  arc  characterised 
'  leaioQR  affcctiu^;  muscular  nutrition. 

Th«  foUonring  conclusiona  aeeni  to  me  to  result  from  tbe  last 
•o,  corraborftted  as  it  is  by  similar  facta  previoualy  observed  by 
M.  Cobuheim  and  Eulcuberg. 

1.  Th«  irrilutiou  [tTaviil  irrilatif  {irriUittott  formatricc)]  which 
uses  tbo  ninltiplication  of  the  interstitial  connective  tisaae  and 
I  aecondary  fatly  change  is  not  aymptomatic  of  an;  appreciable 
lion  in  tbe  nerve  centres. 

S.  At  the  outset  of  this  disease  tbe  muacular  fibres  giov  pale 
d  tb«ir  striation  becomes  faint  (their  force  diminisbiog  at  tbe 
Bw  time);  u  little  later  the  interstitial  tissue  increases;  and 
,  ft  more  advanced  stage  fat  cells,  more  or  less  big  and  plentiful, 
m|{Ie  with  the  interstitial  fibroid  tissue.  It  vrlll  be  remembered 
Bt  hy  Ibu  aid  of  tbe  tissue  punch  i  had  ahonii  by  ])atbologicul 
on  tlie  linng  Embjcct,  what  hod  already  been  dcmun- 
on  the  living  by  Billroth  and  Gricsinger,  viz.,  Lliat  in  the 
IttI  Btage  the  increitscd  connective  tissue  is  ohniiged  into  fat. 
Tbe  histological  exumiuation  of  this  patient's  muscles  confirm, 
erefore,  what  Cobuheim  bad  seen  in  the  dead  subject  and 
DlTOtli  in  the  living.  But  it  will  be  generally  admitted  that  the 
lotognphs  wbicb  I  have  made  from  tlie  beautiful  carmine- 
led  preparaLiuua  of  M.  Pierrot,  show  better  Uiau  baa  pre- 
D4uljr  been  duix'  the  truusitiou  of  the  fibroid  interstitial  gronlh 
tti.  M.  Charcot  has  drawn  the  same  conelusion  from  the 
utmination  of  this  case,  in  a  communicatiou  made 
de  Biologio  iu  October,  1871.  My  photographs 
io  the  perimyaium  of  tbe  muscles  many  enlarged 
vegsein  whicli  prove  the  existence  of  irritation  {trarail 
itatij)  iu  thi»  jH-riphcral  disease. 
S.  Nam«roas    pOBt-mort«m    examinations,    strengthened    by 
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microscopical  inTestigBtiony  have  established  beyond  doubt  tbtt 
the  change  of  mnscnlar  nutrition  seen  in  a  certain  number  of 
paralytic  and  other  affections  (acute  and  subacute  spinal  pandyses, 
progressive  muscular  atrophy)  always  corresponds  with  an 
atrophy  of  the  anterior  cells  of  the  spinal  cord.  The  anatomical 
and  pathological  fSeurts  which  hare  just  been  given  show  that 
pseudo-hypertrophic  paralysis  cannot  be  ranged  among  the  same 
morbid  species. 


Note  bt  the  Edftob. 

lu  his  account  of  the  ujical  case  of  this  interesting  disease 
Duoheune  says,  **  AH  ibe  muscles,  with  the  exception  of  the 
pectorals,  preseni,  for  the  aire  of  the  child,  a  development  so 
trulv  monstrous  as  to  remind  one  exacilv  of  the  Farnese Hercules 
or  :he  muscular  studies  of  Michael  Anpelo." 

There  can  be  no  doubt  that  this  "  Infant  Hercules  "  was,  as 
a  n-pt^  of  the  disease,  almost  unique.  The  features  were  so 
strikius:  tba:  xbov  ooul.l  nc:  fail  to  excite  the  attention  of 
Duoheune.  and  :bi>  oxooptic  nal  case  has  been  the  pioneer  of  a 
clinical  advance.  This  excessive  pseudo-hypertrophy  is  veiy 
raro.  and  is  now  seldom  seen  in  cases  which  we  recognise  as 
"  Ducbc Hue's  paralysis." 

hi  Gowors'  al'Ie  monoiT^vh  on  P*'riido-hi/pertrophic  iluscular 
I\:r:l.':s  iCborchill,  ISTl^'  notes  of  nianv  cases  are  given,  and 
cno  o:krnc:  fiil  :o  l>e  struck  wiih  the  exceedinsrlv  small  share 
wbiob  ibi^  krire  mus^'Ies  have  in  the  general  features  of  the 
disease. 

The  musolos  formicsr  the  calf  of  the  lee  are  the  ones  most 
usualiY  enlar^cvl.  and  these  n:uscles,  l*  it  observed,  are  usually 
coniracuxl  &:::d  the  tenvio-achiliis  '*  drawn  np."  In  twenty-six 
of  the  cases  recordcvi  and  oollcv'ted  bv  Gowers  in  which  details 

m 

of  the  muscular  condition  are  given,  the  calves  are  mentioned  as 
Knug  big  in  twenty-one  cf  them,  but  in  no  s'ngle  instance  do 
the  calves  apivar  to  have  hai  '•Herculean  proportions,"  and  it 
is  a  question  whether  in  many  cases  they  were  not  merely 
big  by  contrast  with  the  general  muscular  wasting,  for  it  must 
not  be  forgotten  that  in  the  cases  observed  in  tluB  eoontiy 
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t,  of  muscle  haa  bceo  &  fur  more  important  fttatiii-e  than 
I^OTergrowtb. 

gGoffora'  patients  the  biggest  calves  were  found  iu  a 
k  83,  and  measured  14^  in.  in  circumferencB.  He  was 
rreiT  fat  man.  This  most  certainly  is  not  a  big  measnremeut. 
;  Again,  in  a  Tcry  stout  boy,  let.  15,  the  calves  were  13i  in.  in 
rcamferouce,  a  most  raoileratc  size ;  and  iu  another  case  (a  boy 
1  15)  the  reporter  (Mr.  W.  Adams)  sayB :  "  Calves  lai^  and 
rominent,  each  9^  iu.  in  circuntference  !  "  Judged  by  inches 
Be  legs  uf  thiti  latter  must  have  been  the  reverse  of  "  fine." 

In  the  five  cases  of  this  disease  (four  in  one  family)  which  I 
kn  seen  there  has  bei)n  no  undue  enlargement  of  any  of  the 
,  although  the  calves  have  felt,  perhaps,  unduly  solid, 
Etrongly  of  opinion  that  the  prominence  whicli  has 
1  to  the  "  pseudo-hj'pertrophy  "  has  led  to  the  disease 
g  a  came  which  is,  to  say  the  least,  misleading. 
r  Amoop  other  muscles  which  have  been  found  "  firm  "  if  not 
K  uv,  the  muscles  of  front  of  leg  (out  of  thirty-one  cases,  i.e., 
Nintjr-six  collected  by  Gowers  and  five  of  my  own)  twice,  vasti 
tani  twice,  front  of  thigh  twice,  masseters  once,  infra-spinati 
Mft,  tHcvpa  once,  deltoids  twice. 

I  Ob  Uio  other  hand  the  wasting  of  muscles,  or  perhaps  one 
'  the  non- development  of  muscles  or  the  shrinking  of 
k  Jias  been  very  evident  in  almost  every  case,  and  has 
I  both  upper  and  lower  limbs  and  the  trunk.  Gowers 
"  The  infra-spiuate  aud  deltoid  muscles  are  often  increased 
B  nze,  the  former  nith  especial  frequency.  The  latissimus  dorsi 
^  cmuDonly  much  wasted,  and  so  also  is  the  lower  (stemo-costsl) 
ioB  of  the  puctoralis  major,  the  clavicular  part  being  much 
louly  affected."  He  further  points  out  that  there  is  a 
Riystolo$;iGal  association  of  these  two  muscles,  which  aredepressors 
( the  raised  arm. 
[  The  irritability  of  the  woak  muscles  to  both  forms  of  electrical 

int  is  lessened  but  not  lost. 
L  The  woakncssof  the  affected  muscles  is  verj-  evident,  aud  there 
I  ft  diffioolly  in  performing  any  muscular  act  which  involves 
btfir  DM. 

I  Tbtu  iho  straddling  attitude  and  waddUng  gait  are  due  to  the 
lat  of  power  in  muscles  which  keep  the  body  balanced  when 
;  or  WkUoBg. 


^ 
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The  lordosis  is  due,  according  to  Dachenne,  to  the  wealmen 
of  the  spinal  extensors ;  bat  Gowers  is  of  opinion  that  it  is  to 
compensate  the  abnormal  tilting  forward  of  the  pelvis  on  the 
thigh  bones,  which  occurs  owing  to  the  weakness  of  the  extensors 
of  the  hip. 

Gowers  has  pointed  ont  how  frequently  patients  suffering  from 
this  disease  will  (on  rising  from  a  sitting  postnre)  place  the  handB 
on  the  knees  in  order  to  assist  the  extension  of  the  knee  jointB, 
and  then  climb  up  their  thighs,  as  it  were,  in  order  to  assist  the 
extension  of  the  Jiip  joint.  Such  a  trick  as  this  he  considers  to 
be  pathognomonic  of  the  disease. 

It  is  often,  however,  not  observed,  and  even  Vfhen  present  can 
hardly  be  regarded  as  pathognomonic,  as  it  is  often  seen  in  at 
least  one  other  condition,  viz.,  caries  of  the  spine. 

The  contraction  of  certain  muscles  leads  to  permanent  distor- 
tions, the  most  common  of  which  is  talipes  equinus,  the  resnlt 
of  contraction  of  the  calf  and  shortening  of  the  tendo-achillis. 
Permanent  contractions  and  distortions  of  joints  other  than  the 
ankle  may  occur,  such  as  the  knee  or  elbow,  and  there  may  be  a 
permanent  lateral  curvature,  with  rotation,  of  the  spinal  column. 

In  a  considerable  number  of  cases  there  has  been  mental 
duluess,  but  in  the  majority  the  mind  has  been  normal. 

In  twenty-four  out  of  thirty  cases  collected  by  Gowers,  death 
occurred  between  10  and  20.  The  ages  of  the  remaining  six 
cases  at  death  were,  6,  6,  21,  30,  40,  40. 

As  might  be  expected,  the  muscular  condition  produces  death 
through  the  failure  of  some  of  the  respiratory  muscles  to  perform 
their  duties.  A  very  slight  bronchitis  or  other  lung  trouble  is 
often  fatal  to  these  patients. 

The  muscular  substance  of  the  heart  also  apparently  suffers. 
In  a  recent  case  reported  by  Dr.  Milner  Moore,  of  Coventry,  in 
which  the  microscopic  examination  was  made  by  Dr.  Byrom 
Bramwell,  the  latter  says  {Diseases  of  the  Spinal  Cord^  p.  208), 
**  In  the  wall  of  the  left  ventricle  numerous  degenerated  patches 
could  be  seen  with  the  naked  eye;  and  on  microscopical  ex- 
amination they  were  found  to  consist  of  wavy  bimdles  of  con- 
nective tissue." 

As  to  the  nature  of  the  condition  observed  in  the  muscles  in 
these  cases  there  is  agreement  among  histologists ;  but  with 
regard  to  the  condition  of  the  cord  the  case  is  very  different. 
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On  one  important  point,  however,  there  is  unanimity,  viz., 
that  the  motor  cells  in  the  front  horn  are  not  affected  in  pseudo- 
hypertrophic paralysis.  Lesions,  degenerative  and  iniSammatory, 
have  been  found  in  the  cord,  but  they  have  not  been  definite,  nor 
the  same  in  different  cases,  and  in  view  of  the  fact  that  the  cords 
of  patients  who  have  died  of  this  disease  are  generally  the  cords 
of  helpless  and  deformed  invalids  with  distorted  spinal  columns, 
observers  hesitate  to  link  together  the  spinal  and  muscular  lesions 
as  cause  and  effect. 

Dr.  Byrom  Bramwell,  in  the  case  before  alluded  to,  found  a 
peculiar  change  in  shape  of  the  grey  matter,  and  an  outgrowth 
from  the  lateral  column  in  the  cervical  region.  These,  he  says, 
*'  were  probably,  I  think,  congenital  malformations,  and  not  the 
essential  lesion  in  the  case.  It  is,  however,  very  important  to 
remember  that  a  very  similar  outgrowth  from  the  lateral  column 
was  present  in  Dr.  Drummond's  case ;  it  is  therefore  probable 
that  in  pseudo-hypertrophic  paralysis  there  is  a  strong  tendency 
to  congenital  malformations  in  the  arrangement  of  the  grey 
matter,  and  in  the  shape  of  the  cord." 

There  is,  I  think,  much  force  in  this  suggestion.  When  we 
have  regard  to  the  fact  that  the  disease  in  question  is  distinctly 
hereditary,  and  almost  entirely  limited  to  the  developmental 
period  of  life,  it  seems  impossible  to  escape  from  the  conclusion 
that  the  essential  lesion,  whatever  it  may  be,  is  congenital. 

It  may  reasonably  be  expected  that  embyologists  well  accus- 
tomed to  watch  the  evolution  of  the  spinal  cord  will  some  day 
solve  for  us  the  mysteries  of  pseudo-hypertrophic  paralysis. 
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....  I  shall  divide  the  paralyses  of  which  I  have  to  speak  into 
recent  and  old.  Amon^  the  former  I  shall  include  tlioBc  which 
have  lasted  ftom  one  to  six  weeks,  and  amon«  tho  latter  I  shall 
include  such  as  have  lasted  from  sis  months  to  four  years. 

Case  No.  29. — Pttridysis  of  the  upper  iinib  following  adUloca- 
tion  of  the  kitmenis,  with  wasting  of  the  arm,  forearm,  and  Imnd. 
Diagnosis  of  the  degree  of  damage  to  each  of  the  ncn-ct  of  the 
arm  established  hy  localised  faradisation.  I'rognoaia  establuhed 
by  7neans.  of  the  electric  coHtractility  of  each  of  the  mttsclei. 
Localised  faradisation  applied  a  montli  after  the  accident ;  rapid 
cure  of  those  muscles  whose  electric  contractility  was  retaintd : 
alow  cure  of  those  in  which  it  teas  lost. 

[Vanbelle,  a  tiiilor,  xt.  25,  was  admitted  to  the  Hutel  Dien  on 
February  3rd,  1850,  tdth  a  forward  dislocation  of  the  humeroB. 
Movement  of  the  dislocated  limb  caused  him  great  pain,  and 
provoked  spasmodic  contraction  of  the  muscles.  The  reduction 
was  postponed  for  twenty-four  hours,  and  the  next  day  the  hend 
of  the  humerus  hud  shifted  its  position  to  below  the  glenoid 
cavity.  The  pain  and  spasm  had  disappeared,  and  the  limb 
was  almost  completely  paralysed.  The  sensibility  of  the  skin 
remained  intact.  A  mouth  after  tha  accident  it  was  found  that 
all  the  muscles  of  the  arm,  forearm,  and  hand  had  lost  their 
faradic  contractility,  even  to  the  strongest  currents.  The  deltoid 
contracted  feebly.  Electro -muscular  and  cutaneous  sensibihty 
were  notably  diminished,  as  well  as  that  of  the  uorvc  trunks. 
The  limb  was  wasted,  and  its  temperature  was  depressed, 

A  month  later,  in  spite  of  active  treatment  with  faradJsm,  tlie 
wasting  of  the  arm  and  forearm  had  reached  a  maximum,  and 
the  hand  looked  "as  if  dissected."  In  a  little  time  the  deltoid. 
however,  recovered  its  voluntary  power,  and  the  sensibility  of 
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case  just  mentioned,  and  I  can  support  Malgaigne's  opinion 
with  another  case  which  seems  to  establish  the  fiact  that  con- 
cussion of  certain  of  the  nerves  of  the  brachial  plexus  sometimes 
causes  wasting  paralysis  of  the  muscles  supplied  by  iheie 
nerves.  .  .  . 

One  may  conclude  from  Yaubelle's  case  that  the  loss  of  electric 
contractility  in  the  muscles  supplied  by  a  damaged  nerve  is  a 
much  more  serious  matter  than  the  mere  weakening  of  thor 
contractility. 

The  absence  of  electric  contractility  in  certain  muscles  might 
lead  one  to  fear  that  it  was  lost  for  ever,  but  since  the  patient 
had  some  electric  sensibility  remaining — which  indicated  that 
the  nervous  connection  was  not  completely  broken — I  was  able 
to  tell  Professor  Boux  that  sooner  or  later  these  muscles  would 
recover  under  the  influence  of  electric  excitation.  (I  have 
noticed  that  contusion  or  concussion  of  nerves  usually  causes 
more  trouble  in  contractility  than  in  sensibility.)  Before  re- 
covering their  nutrition  and  motility  Yaubelle's  muscles  ex- 
perienced, as  we  have  seen,  some  sensory  excitement  under  the 
influence  of  treatment.  Muscular  hyperasthesia  developed  under 
the  influence  of  faradisation  in  a  limb  paralysed  by  nerve  injury 
is  then  a  favourable  sign. 

The  order  of  succession  of  phenomena  occurring  during 
Yaubelle's  treatment  is  all  the  more  interesting  because  I  have 
noticed  the  same  order  in  similar  cases.  This  order  was,  (1) 
rapid  return  of  voluntary  power  in  muscles  which  had  not  lost 
their  electric  contractility ;  (2)  increased  sensibility  of  those 
muscles  whose  electric  contractility  was  seriously  impaired,  but 
whose  sensibility  was  merely  diminished ;  (3)  return  of  nutrition 
and  motility  in  the  arm,  forearm,  and  finally  in  the  hand. 

The  curative  action  of  localised  faradisation  on  those  muscles 
whose  electric  contractility  was  much  impaired  was  very  slow, 
for  evidently  localised  faradisation  could  not  give  life  to  muscles 
deprived  of  nervous  influence.  In  Yaubelle  the  faradism  did 
not  really  begin  to  act  on  the  muscles  till  the  nerves  by  their 
regeneration  allowed  the  nervous  influx  to  reach  them  freely. 
The  cure  was  so  slow  that  one  might  be  inclined  to  deny  the 
utility  of  the  faradism,  and  to  attribute  it  to  time,  and  with  all 
the  more  reason  that  paralyses  following  dislocations  of  the 
humerus  get  well  spontaneously.     In  such  cases,  however,  the 
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»  doubtloss  lose  only  a  part  of  their  eleclric  contractility, 
,  the  ncn'ca  are  only  slightly  damaged.  But  id  Yuubellu's 
)  I  b«lieTC  I  muy  nffiriD  that  tcniporisiDg  would  havo  proved 
]  to  bim.  llie  proof  of  this  will  be  found  in  tbe  lelation  of 
it  HJmilar  ca»e3.  .  .  . 

[  will  fiuully  note  anotber  pccoliarity,  important  alike  from 
thcrapeatic  and  xcientiilc  point  of  view,  viz  ,  tiiat  in  spite  of 
B  abwnce  of  electro-inUBcular  contractions  tbe  comtive  effect 
forudism  ms  none  tbn  [ess  ovideut  iu  Vanbclle's  caee.  Tbo 
lantary  power  aud  nutrition  of  tbe  rauscleu  recovered  sooner 
I  tbeir  electro-muBculur  contractility.  This  fact,  which  I 
tt  noticed  in  all  paralytes  from  nerve  hijury,  is  opposed  to 
•  osuslly  accepted  notiooB,  for  no  one  would  expect  that  a 
log  mmclc  would  not  contract,  or  would  contract  only  fuebly, 
'fiusdism,  while  it  is  known  that  a  mnBclo  will  contract  fur 
n0  hours  even  after  death. 
[ScTcrml  other  cases  are  given  by  Ducbenne  of  paralysis  from 
r*c  injnry,  but  since  no  points  are  elucidated  in  addition  to 
I  illostnted  by  the  case  of  Vaubello  they  need  only  to  be 
eA  to. 

iM  So.  80. — Watting  jmrnlys'iit  of  the  upper  limb  from  injury 
tkt  ntjTft  of  the  eervical  and  brachial  pUxvsts.  lti_ffcrentiat 
igHotit  and  prognogis  of  the  eondition  of  each  muiclc  denved 
I  (A*  tleetro-miueular  fontractUif;/.  Loeai'tted  faradisation 
plojfed  many  montlii  after  the  onset.  Slow  recmerij  of  tlwtc 
urkote  electric  contractility  was  acrioiisly  impaired. 
br  details  aeo  Case  VlJj.  in  first  and  second  editions  of  Elm:. 


Caae  So.  81, — Wanting  paralytit  of  upper  limb  from  a  ditlo- 
n  forvard  and  doicnwardt  of  tbe  humemt  cauaed  by  a  fail. 
fermtial  diagnoate  and  prngnnsia  derived  from  eleetro-nni*- 
■  ejrphrativn.  Faradigati(m  emphyed  a  few  day*  afttr 
Heeorery  rapid  in  tltote  imur.lr»  which  retained  their 
rit  euntntetililg,  and  ilow  in  tkoati  tcliich  had  lost  it.  (For 
ula  Bce  EUet.  Loe.,  second  edition,  Case  IX.) 
Caie  S'o.  32. —  Waiting  paralyM*  of  the  hand  following  an 
f  iff  the  ulnar  MTve.  (For  details  see  Elect.  Loe.,  second 
tioQ.  Caw  X.) 

t  So.  93.—Paraly»is   of  deltoid  and  supinator  longut, 
'  t  a  woman  jvmping  from  tfte  aecond  floor  on  to  tkc' 
0-2 
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patient's  shoulder.     (For  details  see  Elect.  Loc,  second  editia 
Case  XI.) 

Case  No.  34. — Waat'itui  paralysis  of  the  vpper  liiiiht  comiHg 
on  during  sleep,  atlribiited  to  a  syphilitic  tumour  cmiipressiiifi 
the  cervical  and  brachial  plexuses.  Diagnosis  from  tin-  elecln'- 
muscular  condition.  Failure  of  faradisation.  (For  delalls  see 
Eleit.  Loc,  eecottd  edition,  Case  XII.) 

With  regard  to  this  last  case  Ducbenne  was  able  to  state  that 
it  was  not  of  cerebral  origin :  1.  Because  the  muscles  of  the  limb 
failed  to  respond  to  faradism,  which  is  never  the  caae  in  paralyses 
of  cerebral  origin;  and  2.  Becaase  the  limb  wasted  rapidly,  "  whilL- 
muscular  atrophy  is  not  seen  in  cerebi-al  paralysis,  which  merely 
causes  a  slight  thinness  of  the  limb  from  want  of  e\(-rciso." 

"  I  localised  the  chief  lesion  in  certain  nerves  of  the  cervical 
and  brachial  plexus.  On  closer  examination  a  tender  point  was 
found  at  tho  level  of  the  cervical  plexus  on  the  right  side. 
Pressure  here  caused  pain  in  the  upper  limb,  and  the  patient 
complained  of  lancinating  pains  occurring  spontaneously  at 
this  spot.  It  was  found  that  certain  muscles  and  portions  of 
muscles  supplied  by  the  cervical  plesaa  bad  preserved  Ihcir  electric 
contractility,  which  was  evidence  of  the  soundness  of  the  nerves 
snpplying  them.  Thus  the  patient,  who  could  not  raise  his  right 
shoulder  by  direct  spontaneous  effort  by  reason  of  the  paralysis 
of  tho  middle  third  uf  the  trapezius  which  executes  this  move- 
ment, could  raise  the  shoulder  instinctively  during  deep  in- 
spiration, thanks  to  tho  soundness  of  the  clavicular  part  of  iho 
trapezius  and  the  levator  anguli  scapulie  (the  sole  agents  of  this 
instinctive  respiratory  movement).  Voluntary  outward  rotation 
of  the  humerus  by  the  infra-spinatus  was  still  possible.  This 
patient  recovered  under  an  anti- syphilitic  treatment  prescribed  by 
Nelaton."] 

Old  paralyses  following  nerve  injuries  (treatment  commencinii 
from  six  months  to  four  years  from  the  date  of  injury). 

Case  No.  85. — Albert  Musset,  at.  19,  printer,  lost  the  use  of 
his  right  hand  after  a  wound  of  the  forearm  on  Novemlier  13lb, 
184G,  having  had  his  hand  caught  in  a  machine.  A  cutting 
instrument  with  blunt  edges  entered  the  skin  of  the  front  of 
the  forearm  4  or  5  centimetres  above  the  wrist,  cut  the  front 
of  the  ulna,  and  came  out  inside  the  tendon  of  tho  ftejcor 
i-arpi  riidialis  dividing  and  tearing   everything   before   it.    In 
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■c(|ociice  ^e  flexor  carpi  alnaiit  mnficle,  the  internal  fasciculi 
Ibe  «a|H!Tficinl  nn4  ileq)  flexors,  iho  patmarU  lonffut.  the  nlnnr 
re  and  artery,  and  perhups  the  end  of  the  meilian  nerve,  miisl 
9  been  divi(if4.  His  wound  was  hcnlcd  three  months  iifler 
I  ttdmiiuion  to  tho  Hotel  Dieo.  His  hand  was  then  wasted. 
»  two  terminal  pbJilenges  wori'  constJintly  fleied  withont  power 
ntension.  The  fourth  and  tifth  fingora  could  not  be  exteudod, 
Up;  apparently  fixed  by  tho  suar  to  ^Uieli  tbo  tendons  nd- 
Wo  Biicceeded  by  ^nduul  and  continued  traction  in 
:  tile  restraining  bands,  and  elrelchitii;  tbeni  like  tliu 
fingcm,  but  nil  Tolnntary  power  seemed  to  have  been 
ipambly  lost.  On  October  lOth.  185(1,  he  was  admitted  to 
I  Gmrile,  iind  his  hand  was  then  in  a  pitiable  condition.  The 
r  and  fli'xor  U.'udonfl  stood  ont  in  strong;  relief  under  the 
Tb«  hand  was  "clawed,"  owing  to  the  fuilure  of  the 
I  int«r08sei  to  oppose  the  tonie  force  of  the  flexors  and 
B  of  the  tingera.  The  heads  of  tlie  metacarpal  bones  wen- 
pertraphicd,  and  tho  first  phalanges  were  dislocated  baekwards, 
r  fioxion  hein^  limited  by  the  beudn  of  tho  metacarpal  bones. 
Freatiucut  wus  cummenci-d  on  December  32nd,  ISflO.  Dnrin;; 
I  or  sis  Bitting  on  nltenintc  diiys,  farodism  was  used  solely  to 
I  mitBclca  of  the  forearm  withont  any  benefit.  It  was  then 
lIiBil  to  the  inltroBSCAl  spaces,  and  to  the  thetinr  and  liypn- 
ir  omincnceij,  n  strong  and  painfal  current  boin;;  used. 
'  lliQ  tenth  application  Muaset  experienced  a  bnrning 
Iwtioa  in  tin:  hrind.  The  fiuf^rs,  howevjT,  were  still  shiny, 
oUm.  ftnd  pninful.  Tbe  hand  looked  less  like  a  skeleton, 
1  tlie  ititcrosseal  spaces  began  to  fill  ont.  The  first  plialunj^es 
I  li!88  extended,  (ind  the  second  began  to  stretch  out.  Tlu- 
Uluenl  was  now  suspended  by  reason  of  a  febrile  attack,  at  the 
I  of  which  it  was  found  that  tho  hand  had  not  lost  ground. 
t  that  the  fingers  were  warmer,  and  tho  pains  which  he  had 
berto  frit  had  disappeared.  Faradisation  of  tho  skin  >viih 
AaUic  threads  wns  now  ndded  to  farudisatiou  of  the  ninscles,  and 
u  thii  »-iisibilily  of  the  skin  of  tbe  hand  was  markedly  increased. 
I  Tcins  iMrgHn  in  re-appear,  und  the  normalcolour  of  tho  hand  to 
ttra-  The  littlo  muscles  of  the  hand  graduiilly  regained  tlieir 
I  the  finsTcrs  resnmod  by  degrees  something  of  their 
ma]  attitode.  The  tonic  power  of  tho  interossei  showed  itself 
be  rctam  of  voluntur}'  power,  and  when  Mnssct  left 
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the  Charity  (March  15th,  1851),  there  was  scarcely  any  Yolontaiy 
power  oyer  the  phalanges ;  when  he  flexed  the  two  end  phalanges 
he  could  not  straighten  them,  but  when,  having  shut  his  hand, 
he  ceased  to  contract  his  flexors,  the  two  end  phalanges  extended 
of  themselves,  owing  to  the  tonic  power  of  the  interossei,  which 
I  have  shown  flex  the  first  phalanges  and  extend  the  two  end 
ones.  Mnsset  suspended  his  treatment  for  two  and  a-half  months, 
at  the  end  of  which  time  the  condition  of  the  hand  remained 
unaltered.  Treatment  was  resumed  in  June,  1851  (Duchenne 
says  1850),  and  faradism  was  applied  twice  or  thrice  weekly. 
The  position  and  power  of  the  fingers  gradually  improved,  the 
improvement  occurring  earliest  in  the  index  and  middle  fingers. 
In  August  he  was  able  to  vrriie  and  draw,  and  was  soon  able 
to  take  a  situation  as  a  railway  clerk.  The  thenar  and  hypothenar 
eminences  filled  up,  and  the  flexor  and  extensor  tendons  dis- 
appeared. This  recovery  was  maintained  when  Duchenne  saw 
him  in  1869,  when  he  was  seeking  employment  as  a  short-hand 
writer. 

The  position  of  the  wound,  the  deformity  of  the  hand,  and 
the  loss  of  electric  contractility  in  the  muscles  supplied  by  the 
ulnar  nerve,  all  pointed  to  that  nerve  as  the  seat  of  injury.  The 
return  of  tonic  power  in  the  muscles  before  the  return  of 
voluntary  power  is  a  phenomenon  which  I  have  seen  in  other 
similar  cases. 

The  curative  action  of  localised  faradisation  on  the  nutrition 
and  movements  of  the  muscles  of  the  fingers  and  thumb  was  very 
rapid  in  Musset^s  case  as  compared  with  Yaubelle's,  in  which  the 
nerves  were  certainly  not  divided.     I  have  already  given  the 
explanation  of  this.     I  have  said  that  a  cure  cannot  take  place 
till  after  the  recovery  of  the  nerve  lesion,  and  the  possibility  of 
free  nervous  influx  to  the  paralysed  muscles.     But  such  a  re- 
covery of  nerves  takes  more  or  less  time.     Therefore  the  recovery 
of  Yaubelle  was  slower  than  that  of  Musset,  whose  injury  was 
of  four  years  duration,  and  in  whom  the  mental  stimulus  bad 
already  forced  a  passage  through  the  scar  and  the  extremities 
of  the  regenerated  nerve.     There  was  little  doubt  therefore  that 
before  faradisation  was  used  the  nerve  force  had  arrived  at  the 
paralysed  and  wasted  muscles,  which  doubtless  were  in  need  of 
the  electric  stimulus  to  enable  them  to  react  to  the  cerebro-spinal 
otimulus. 
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Cage  No.  S6. —  Wiuliiiy  paralpnt  from  compmnom  of  the 
mUMCido-apiral  {radial)  nrrvf  foUoring  wcnmU  nf  Ike  kianerut 
tititated  in  the  count  of  the  nerre,  Diaffnotit  bj/  irmm  q/' 
hcaliaed/araiiimtioH.  Cure  mott  rapid  tit  thotr  iMurtea  whote 
fontractiliti/  waa  Utut  a^eetrd.  (For  deUils  see  EUeU  Loc., 
second  edition.  Case  XIQ.) 

Caae  No.  37- — Paralytit  and  iratting  of  the  ittterottei  and 
Uimbricalet  from  a  bruise  or  coneuuion  o/ the  ulnar  nerre  from  thr 
discharge  of  a  ffttn,  in  the  palm  of  the  hand.  Rapid  cure  bjf 
faradisatwn  used  ten  tfcart  after  the  aeciilent.  (For  details  soa 
Elect.  Loc.,  second  edition,  Case  XV.) 

In  this  case  the  charge  entered  in  &ont  of  the  wrist,  and  lodged 
under  the  skin  on  the  back  of  the  forearm.  The  median  nerre 
having  eecBped.  the  attitade  of  the  first  two  fingers  was  less 
clawed  than  that  of  the  last  two,  because  of  the  integritj  of  their 
Itimbricalcs  masclcs. 

The  ulnar  nerve  not  ImWng  been  destroyed,  the  patient  might 
fairly  expect  that  his  paralysis  would  ultimately  recover.  He  was 
deceived,  for  four  years  after  the  accident  the  paralysis  was  in 
gtatu  quo,  and  the?  vitality  of  the  Land  was  depressed.  The  tem- 
perature was  diminished,  and  the  circulation  so  feeble  that  the 
dorsal  veins  were  no  longer  visible,  and  the  usual  perspirution 
of  the  hand  was  suppressed.  .  .  .  Eecoverj-  did  not  take  place 
nntil  after  the  application  of  localised  faradisation.  .  .  . 

Cate  No.  38. — Parali/sig  of  the  inlerotsei  following  a  bruitf  of 
the  right  ulnar  nerve.  Lost  of  sensation.  Cured  hy  faradisa- 
tion in  Jive  Biltinij»,  after  having  persisted  for  Jive  years.  (For 
details  see  Eleet.  Loc,  second  edition.  Case  XVI.) 

.  .  "  This  case  proves  that  paralyses  from  nerve  injury, 
[  mea  when  they  are  slight,  are  not  always  cured  by  time 
t  Alono." 

Cage  No.  8(1. — Wasting  paralysis  of  the.  muscles  supplied  by 
the  external  popliteal  nerve  from  eompressum  of  the  nerve.  A 
club-foot  in  eontequenee  of  the  faulty  antagimism  of  the  dairuiijeil 
muscles.  Rapid  cure  by  faradisation  six  monllis  after  the  injury. 
(For  details  see  EUct.  Loc,  second  edition,  Case  XVI.) 

[In  this  case  the  damage  to  the  nerve  was  not  severe,  althongb 
the  paralysis  of  the  mnscles  supplied  by  it  was  complete.  The 
recovery  after  faradisation  was  very  rapid.  "This  is  anotlier 
ease  in  favour  of  the  proposition  I  have  already  stated,  viz.. 
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that  in  old  paralyses  from  nerve  injury,  cure  by  muscular  &n- 
(lisation  (provided  the  muscles  be  not  completely  destroyed)  is 
more  rapid  than  in  recent  paralyses  of  the  same  kind,  becaase^the 
nerve  lesion  having  recovered,  the  nerve-force  has  free  access  to 
the  paralysed  muscles."] 

Eeview  of  the  Symptoms  of  Paralysis  from  Nebvb 
Injury. — Bruising,  squeezing,  stretching,  concussion,  in  6ct 
every  kind  of  injury  to  a  mixed  nerve,  causes  more  or  less 
motor  or  sensory  trouble,  and  change  of  nutrition  and  tem- 
perature in  the  limb  supplied  by  that  nerve.  But  there  aw 
points  in  these  paralyses  which  are  important  as  aids  to 
diagnosis,  and  the  knowledge  of  which  is  due  to  localised 
faradisation.  I  mean  the  loss  of  contractility  and  sensibiHtjto 
faradism,  which  is  always  seen  in  the  paralysed  muscles.  The 
following  paragraphs  are  especially  devoted  to  a  study  of  these 
phenomena. 

Impairment  of  electro- muscular  contractility. — ^When  the 
damage  to  a  mixed  nerve  is  so  severe  that  all  its  fibres  aie 
affected,  all  the  muscles  supplied  by  it  lose  their  electric  con- 
tractility in  equal  degrees. 

It  sometimes  happens  that  muscles  which  are  equally  paralysed 
are  very  unequally  affected  as  regards  electric  irritability.  Some- 
times this  inequality  in  electrical  condition  is  seen  in  different 
fasciculi  of  the  same  muscle.  ...  At  other  times  muscles 
which  seem  to  retain  their  voluntary  power  have  lost  a  part  of  their 
electric  contractility. 

Finally,  it  is  not  uncommon  to  see  in  this  kind  of  paralysis 
muscles  retaining  their  normal  electric  contractility  although 
they  arc  more  or  less  completely  paralysed.  I  cannot  think  that 
in  these  cases  the  nerves  have  been  really  damaged,  and  further, 
the  muscles  speedily  recover  their  power.  But  how  does  it 
happen  that  nenxs  which  are  not  involved  in  the  injury  are 
nevertheless  paralysed  ?  Does  not  this  pathological  phenomenon 
compel  us  to  admit  the  existence  of  a  kind  of  common  respon- 
sibility  among  the  different  nerves  of  a  limb  ?  Wherefore  if 
one  of  them  is  seriously  damaged,  is  it  to  be  wondered  at  that  the 
motor  trouble  is  not  always  limited  to  the  muscles  supplied  by 
that  nerve,  but  spreads  to  other  muscles  whose  nerves  have  not 
been  injured  ? 

Impairment  of  sensibility. — [In  cases  of  nerve  injury  muscular 
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Ety  is  usually  much  less  oifeetfil  than  the  electric  con- 
netility.  Cutaneous  eensibility  is  still  less  uffectcd]  These 
lets  tihuir  tliut  in  iiijories  of  mixod  nerves  sensibility  is  much 
aflectod  thun  voluntary  or  electric  contnictility.  But  there 
I  eases  in  which  the  sensibility  of  the  skin  iind  muscles  is 
Uto  lost.  Tlic-so  are  cases  where  communication  hetween  the 
pitul  cord  and  the  limb  is  completely  interrupted. 

DifftrenHal  diii-jausiii  of  jiamli/ais  from  lurce  injury  derived 
ijrom  tlt€  ekctric  contractility  and  scnsibiiiti/  of  the  paralysed 
\  mutcUa. 
ITbero  are  cases  in  which  the  damage  to  the  nerve  mnv  eacapu 
lerration,  and  then  the  fact  tliat  tho  elcctro-mUBculur  con- 
kcUlitr  is  wwikcned  or  lost  will  prevent  the  case  being  con- 
bbonded  with  one  of  brain  palsy  or  rhtumatic  or  hysterical  palsy. 
a  wbicb  the  electro- muscular  contractility  is  aUvuys  normal.  The 
■ptosis  of  llicso  cases  from  cases  of  lead  palsy  will  be  dealt 

1  elsewhere,  j 

J  In  macs  of  paralysis  from  compression  of  tho  limbs  elcclro- 

■QBColar  contractility  romaiiis  intact.     The  diagnosis  of  anch 

I  cannot  he  doubtful,  for  the  pamiyais  immediately  follows 

0  cause.     I  will  \^\\v.  briefly  two  examples. 

due  So.  40. — Paralyiis  nj'  the  extengort  of  the  urist  ami 

Jin^rrt  and   supinators  folluwinn   compression  of  the  forearm 

^{(■ruip   ti  prtih'iujrd   and   strained  altitude.     Electro -mutadnr 

^katmrtiiil^  itunnal.     aensibility  a  little  tceakened  on  the  back 

^^tkejortana.    Cure  in  sixteen  sittings  by  localised  famdiaatioH 

HytptieJ  four  months  offer  the  omel.      (For  details  see  Klfct. 

BtM.,  secoml  edition,  Case  Will.) 

■  Out  Si'.  41— Aira/ym  of  upper  limb  after  terere  ronipressioii 
Blv  a  land-slip.  Presenation  of  electric  contractility  in  the 
Mi»miiifid  mtixcles.  liapid  cure  by  localised  faradisation  applied 
■•  month  after  the  accident.  (For  details  see  Elect,  hoc.,  second 
Kdilion,  Cue  ?aX.) 

^ft  Altbough  in  tho  paralyses  from  compression  of  a  limb  th<' 
^■MlrD-m oscular  contractility  has  been  found  normal,  the  cause 
Hhf  this  can  U«  rci^o^riisL'd.  May  it  uut  be  attributed  to  an 
^pnjury,  probably  limited,  to  tlio  nerve  tufts  which  spread  in  the 
KMimpresvcd  mUMular  tissue,  and  which  is  too  slight  to  cause 
Bka;  gnat  <li>itU[buiu->'  »( the  electro-muscular  contractility  ? 
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1.  PrOONOSIS    of   PABiLTBlS   FROM    luJURY   OF  MiZED  1 

Derived  from  the  State  of  Electho-mubcular  Contracti- 
lity 4KD  Sensibility.  .  .  When  we  know  that  the  muscles 
which,  in  these  cases,  have  lost  their  electric  contractility,  remain 
for  a  long  time  paralysed,  waste,  and  are  in  risk  of  testural 
damape ;  while  those  which  preserve  their  electric  contractility 
will  rapidly  regain  their  motor  power,  we  understand  the  import- 
iinco  of  electro-muscular  exploration  in  arriving  at  a  progiuu 
in  cases  of  paralysis  from  nerve  injury. 

2.  /(  Tesults  from  the  preceding  considerations  that  the  pre 
iiosis  of  paralyses  from  nerve  injury  cannot  be  exactly  established 
without  electro-muscular  e:r}ilQralion.  .  .  . 

I  have  had  to  form  a  prognosis  in  the  two  following  cases  of 
paralysis  of  the  same  muscles  from  similar  causes. 

Case  No.  43. — Fall  on  the  pavement  on  right  shoulder, 

mediate  paralysis  of  shojddcr-inv^des  atid  flexors  of  elbow.        

pain,  merely  a  little  numbness  of  the  hand.  Two  tnontlis  after 
the  accident,  paralysis  of  the  deltoid,  trapezius,  supra-spinatva, 
infra-epinatus,  serratus  magmis,  flexors  of  elhow,  and  supinator 
longuB,  with  abolition  of  electric  contractility.  Loss  of  electric 
sensibility.  Long  duration  of  the  paralysis.  Complete  and 
rapid  wasting  of  the  muscles  deprived  of  electric  eontractHily  in 
tpite  of  firing  in  spots  along  the  course  of  the  brachial  plexus 
and  localised  faradisation  applied  many  times  a  week. 

Case  No.  43. — Fall  on  the  right  shoulder  from  the  (op  of  a 
waggon.  Severe  pain  and  swelling  of  the  shoulder.  Paralysit 
of  deltoid,  external  rotators  of  humerus  and  flexors  of  elbow  six 
weeks  after  the  accident.  Electric  contractility  of  the  paralysed 
muscles  normal.  Rapid  cure  by  localised  faradisation.  (For 
details  see  Elect.  Loc,  second  edition,  Cases  XX.  and  XXI.) 

[In  the  first  of  these  cases  my  prognosis  was  to  the  effect  that 
the  mnaclcs  would  waste,  and  that  recover^'  could  not  be  hoped 
for  till  the  nerve  injury  was  repaired  (in  eight  or  ten  months), 
while  in  the  second  cases  the  muscles  would  probahly  not  wastP, 
and  recovery  would  ha  rapid.  The  prognosis  was  justified  iu 
both  cases.] 

8.  The  gravity  of  paralysis  from  nerve-injury  is  in  directpro- 
portion  to  the  impairment  of  electric  contractility  and  tenaihUit^ 
in  the  muacUa  supplied  by  the  nerve. 
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bis  propoBJtioo,  fonuuliiUjd  hy  me  is  1852,  is  illustrated  b; 
preceding  facts,  nnd  rocoiyos  s  striking  confirmatioD  from 
jr  frealt  cases,  of  wbich  the  foilowin<!;  is  un  extimple. 
Uue  S'o.  «.— L.  Bullut,  tet.  53.  Hospital  St.  Louis,  under 
MxliEnittiie.  Paralysis  of  right  upper  limb  from  a  dislocation 
)  tiDmeTUH.  Two  monlha  after  the  aecideat  slight  decrease 
;  contrautitity  of  the  deltoid,  triceps,  supinator  longus, 
tb«  lUDScles  on  the  back  of  the  forearm,  uml  complete 
Koce  of  electric  contractility  in  the  muscles  supplied  by  tlie 
jian  and  ulnar  nerves.  Complete  loss  of  electric  sensibility 
thtfsv  latit  muscles.  Cutaneous  sensibility  lost  on  tbe  back 
tbe  forearm  and  in  the  regions  supplied  by  the  median  and 
»r  DorTi'B.  Rocovory  of  those  muscles  wbich  retained  their 
intractility  in  fifteen  or  sixteen  sittings.  Getum  of 
vement  in  the  muscles,  which  had  lost  their  electric  eon- 
utility  DLQu  months  only  after  the  accident,  preceded  by 
bbing  ]>aina  wbich  were  sharper  after  each  sitting.  Progressive 
am  sIko  of  the  warmth  nuH  nutrition  of  tbo  limb  although 
idisation  had  been  used  seldom  and  irregularly  (once  a  week), 
r  details  see  Elect.  Lue.,  second  edition.  Case  XXII.) 
hiebonne  wtys  of  this  case  that  recovery  would  have  been 
r  if  farndisBtiou  had  been  pracUsed  three  or  four  times  it 

ik.] 

L  The  projpmti*  of  thfie  cases  it  tiauallt/  mvch  lesa  gruvr 
m  ivith  compleU  exHnction  of  rlrclro-mugctilar  contnictiUt;/ 
'  unnbUitjt  of  the  -rnvsctes  ia  prcxerrrd  ormrrelj/  ireakcned. 

9  complete  demonstration  of  this  proposition  is  shown  in 
I  fallowing  case. 

Cut*  A'tf.  45. —  ii'aitiiig  paruhjgis  nf  the  left  upper  limb  jvl- 

ria^  a  dialoeation  of  tin-  hinnrmit.     Inrqunlity  of  the  nervf 

M  nrognited  bg  eUctro-musculnr  exploration.     The  myacleg 

biUty  ttas  but  little  affected  did  not  waste  in  spiff  of 

^  elKtric  contraflililt/,  and   recovered   tltnr  motiliti/ 

tetixth  month,  while  thoae  which  had  hat  both  aensibililn 

t  etmtrartititu  remained  pamlyseil  and  jnueh  watted.     (For 

B  EUrl.  Loc..  third  edition.  Case  XXXIV.)     .     . 

Tie  integrit;/  of  electric  contraetilitji  in  niuaclca  paralysed 

myurct  titjiTit  is  a  favourable  si^n. 

%«  ptndyiia  MpreaJs  sonjetimes  by  k  sort  of  nervous  sym- 
ibj  to  mtiBcles  whose  nerres  have  not  been  injured  and  whose 
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electric  contractility  is  normal.  One  then  sees  that  these 
muscles  have  not  suffered  in  their  nutrition,  and  that  they  quickly 
regain  their  motility. 

6.  The  question  of  the  regeneration  of  nerves. 

[This  question,  which  has  been  under  discussion  for  a  centuj, 
may  now  be  considered  as  settled.     Among  the  early  workers  at 
this  subject  (from  1776  to  1838)  are  Cruikshank,  the  fellow- 
labourer  of  Hunter,  Fontana  (1781),  Lorenzo  Nanoni  (178S), 
and  Haighton  (1795).     Li  opposition  to  the  doctrine  of  tbe  re- 
generation of  nerves  many  observers  have  held  that  the  tissue 
which  joins  their  cut  ends  is  merely  ordinary  scar  tissue.    Amonu 
these  were  Monro,  Eieheraud,  Boyer,  Breschet,  Magendie,  and 
Jobert  de  Lamballe  (1864).     The  recent  history  of  this  qnestiwi 
begins  in  1838  with  a  paper  by  Steinrueck,  who  repeated  all  the 
experiments  of  his  predecessors,  and  includes  the  remarkable 
work  of  Waller  (1850),  who  not  merely  showed  that  the  unioBis 
nervous,  but  that  every  nerve  section  is  necessarily  accompanied 
by  a  degenerative  process  which  destroys  the  nerve  tubes,  and  by 
a  process  of  repair  which  restores  them,  and  that  this  ocean 
only  in  the  far  end  of  the  nerve  which  is  no  longer  in  connection 
with  a  **  trophic  centre.'* 

According  to  this  author  it  is  indispensable  that  the  two  ends 
of  the  nene  be  joined  by  ner\*e  material.  Without  this  regenera- 
tion will  not  be  definite.  MM.  Yulpian  and  Philippeaux  assign 
to  nerves  a  property  which  they  call  **  neurility,'*  independent 
of  the  nerve  centres,  and  by  virtue  of  which  they  can  be  regene- 
rated by  an  intrinsic  power,  though  connection  ^-ith  a  nerve 
centre  be  not  renewed. 

I  have  seen  many  wasting  paralyses  the  result  of  nerre 
injuries  ultimately  get  well.  In  all  these  cases  have  the  ends  of 
the  nerve,  torn  or  carried  away  by  a  bullet  for  example,  been 
united  by  a  nervous  regeneration  ?  Has  the  recovery  of  the  &r 
end  taken  place,  as  W^aller  assei*ts,  or  has  the  nerve  recovered  in 
virtue  of  its  *'neurility '*  independently  of  the  nerve  centres,  as 
Vulpian  and  Philippeaux  assert  ? 

......  ■ 

It  is  important  to  confirm  experimental  investigation  by 
clinical  observation.  A  case  which  I  saw  in  1866  in  Professor 
Nekton's  wards,  and  in  which  microscopy  showed  the  restoration 

5  centimetres  of  the  ulnar  nerve  removed  four  years  before  by 
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iof^rr,  coofirms  the  doctriue  of  the  nervous  regeneration 

ase  So.  46- — Section  of  fhc  iilnnr  narc  j'ur  a  Unrfth  of  4 
imetra  in  the  palm  of  tlie  hand.  Amputation  of  thr  furearm 
ytanlaitr:  di*trr.t'wn  of  the  amjmtaled  hand;  dfmoH»tra- 

hft  microtcopit  of  tlie  regenemtiim  of  the  re»(ctcd  portion  of 
nerce  and  of  it»  teiininatio7i.  Integiiti/  of  the  interostei, 
rli  had  tieen  jtartdy»cd  »\nre  the  regrcfioii  of  the  nerrr,  and 
:k  bad  last  their  electric  coittrartdit//, 

'ifMiuni.—  A  womuii,  iPl.  35.  In  1867,  resection  at  the  Beuujoa 
tpiuU,  by  M.  Hnfjuior.  or  4}  ceutimetrea  of  the  right  ulnar 
*e  in  the  [mini  of  llic  Land  for  ohHtinnte  nnd  friglilful 
ralgia  vf  more  thtiii  a  year's  ilurution.  Purftlysis  and 
pby  of  all  muBcle§  supplied  by  tlio  nervo  below  the  section. 

gnidful  deTehipnunl.  uf  the  daw-like  deformity.  Loss  of 
idbiUlj  in  iJie  iiimT  litilfof  the  liiuid,  and  disnppeiirnncc  of 

pain.     Sis  montlis  after  the  resection  return  of  aenpibility, 

ft  litUc  Uter  ri>turu  uf  llie  paina  aa  troublesome  as  lie(or<'. 
ibd  samv  timo  there  appeared  u  neuroma  nt  the  must  painful 
I,  which  M.  llagnier  removed.     In  18l>ti  she  was  suffering 

name  Uuture  na  before,  and  laking  into  consideration  the 
wneo  of  nnmcroue  ncnromatn  in  tho  hand,  and  yielding  to 

strong  deaire  of  the  patient,  M.  Xektou  amputated  the  hand. 
D  thiit  hand  I  established — 1.  The  clawed  condition 
nctomlii:  of  a  lesion  of  the  nhior  nerve,  but  which   had 

lb  tlinmiished.  according  to  the  patient,  for  the  last  five  or  six 

\Ua.  2.  Absence  of  electric  contractility  in  the  mnscles 
ipli«d  by  the  ulnur  nerve.  8.  Lobs  of  ubiluclion  and 
lOcUoo  of  the  little  nnd  ring  fingers,  and  of  the  power  of 
NDtltDg  tho  middle  and  far  phalanges. 

Jter  amputation  the  iuturossui  were  found  wasted  and  rather 

e.  bat  otbcrwiso  healthy.     Tho  two  last  Inmbricalea  wore  fatty. 

Bwg  Anger  established  by  microscopy  the  fact  of  the  regene- 

of  thu  resected  portiou  of  the  uerve  und  of  its  far  end.' 

m  gl*ai  *11  Uu  UeU  ot  tha  cbw  m  (Ut*))  bjr  Dnchc  ar  -,  but  ti  niU  ba 
1  IkU  Uw  l*Ci  an  sulnl  lh|ga  liipo  (in  th«  JstMliiftori  Kii-nee.  ia  the 
Met  t}m  lullol,  ■nd  In  the  rfnnr!.  ud  that  thew  ibm  temnalt  rtlfTvr  •omFiKhU 


;  ihdi  tile  l«nulli  o(  tian  reninte 


10  (tain  (IB&T— tS6d)  iLawi 
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This   case,    in   short,    confirms    Waller's    doctrine  of  re- 
generation. 

What  was  the  condition  of  the  interossei  mnscles  ? 

This  question  was  pat  to  me  before  the  operation  by  H. 
Nelaton.  The  persistence  of  their  paralysis  since  the  section  of 
the  ulnar  nerve  and  the  absence  of  electro-muscular  contractility 
had  at  first  led  me  to  believe  that  they  were  in  a  state  of  btfy 
degeneration ;  but  having  learnt  that  for  several  months  the 
*'  clawed  "  state  of  the  hand  had  much  lessened,  which  coaU 
only  occur  through  the  return  of  the  tonicity  of  the  interossei 
(as  I  had  observed  in  analogous  cases)  before  the  return  of  their 
voluntary  power,  I  expressed  the  opinion  ''  that  the  texture  of 
these  muscles  ought  to  be  normal,"  an  opinion  confirmed  after 
the  amputation. 

On  the  other  hand,  this  return  of  tonic  power  had  caused  me 
to  predict  the  regeneration  of  the  far  end  of  the  ulnar  nerve. 

I  conclude  from  the  preceding  facts  that  the  prognosis  in 
cases  of  paralysis  following  destruction  of  a  nerve  ought  not  to 
1)0  too  grave  even  when  the  muscles  manifest  great  change  in 
nutrition  and  electric  contractility.  It  was  in  order  to  establish 
this  proposition  that  I  have  made  this  digression  on  the 
regeneration  of  nerves. 

7.  In  cases  of  suture  of  a  mixed  nerve,  electro-muscular  ex- 
ploration  affords  an  excellent  means  of  prognosis  as  to  the 
paralysis  and  nutrition  of  the  muscles  supplied  by  the  nerve  belair 
its  division. 

The  question  of  the  immediate  re-union  of  divided  nerves  was 
iirst  sustained  by  the  celebrated  English  surgeon  Paget,  who 
believes  that  he  has  obtained  it  twice  (Surgical  Pathology^ 
1858).  It  was  revived  in  1864  by  Nelaton  (who  first  apphed 
the  suture  to  nerves  with  the  object  of  ensuring  the  union 
of  the  ends),  by  Langier  in  1866,  and  by  Richet  in  1867.  The 
question  is  far  from  being  settled.  In  fact  MM.  Yulpian,  Schiff, 
Eulcuburg,  Landois,  Magnien,  &c.,  have  never  got  immediate 
union  after  section  of  nerves.  The  shortest  space  of  time 
necessary  for  the  return  of  function  in  their  experiments  was  seven 
days  in  the  youngest  subjects.  M.  Yulpian  has  even  declared 
that  he  has  always  found  in  the  scar  nerve-tubules  in  course  of 
regeneration.  On  the  other  hand  there  is  a  want  of  agreement. 
In  Nelaton's  case,  according  to  Houel,  and  in  Langier's  ease 


i   INJFRIE8   OP   UIXED    NERVEB. 


y  immcdiatGly  followed  the  division  of  the  nervt;. 
I  Nclaton's  caae  it  ro-appeared  four  dnya  after  the  jnnction  of 
[It  uiidi',  and  in  Lan^or'tt  on  the  evening  of  the  same  day. 
iehet's  case,  ou  tbe  other  hand,  eensibility  was  uuiiifocted 
r  the  section  of  tlio  median,  even  beforo  the  cut  eoda  were 
itnred.  AfUir  the  suturing  the  muscles  supplied  by  the  median 
a  panlysed  ftod  wasted. 
.  Kiebet,  relying  ou  a  fact  discovered  by  Bobin,  oETers  the 
dloiriDg  cspknatiou  of  tbe  preservation  of  the  sense  of  touch 
e  fingers.  "  M.  Kobin,"  be  says,  "  shows  by  a  figure  that 
Mrvo  threads  unite  by  their  ends  to  form  complete  loops. 
I  these  loops  other  liner  threads  issue  to  terminate  in  the 
I  corpuscles.  Euoh  of  these  eorpusclos  receive  filaments 
1  thu  loops  formed  ly  tho  auastomosis  of  the  ulnar  or  radial 
I  ihe  median.  The  matter  is  explained,  therefore,  without 
HDicuIb'.  VVboQ  one  or  other  of  those  nerves  is  cut,  sousory 
impr<>saiona  ItuvlI  by  that  which  remain,  and  the  tactile  cor- 
patclvn,  still  BuSicieutly  supplied  with  nerves,  respond  to  external 
Mtmnlation." 

The  paralysis  of  the  muscles  of  the  thooar  eminence  imme- 
diately foUowtog  the  division  of  the  median,  and  its  persistence 
li  atrophy  after  tho  suture  of  the  nerve,  givu  uddltionul  weight 
W  Ricliet's  explanation.  But  since  the  facts  recorded  by  observers 
I  <ach  repute  as  Nuluton  and  Langier  cannot  bo  rejected,  out.' 
|^•Dllclade  that  tho  anatomical  fact  recorded  by  Robin  (the 
ni  of  nerve  loops)  is  not  tbe  role.  Tho  point  has  yet 
led. 
[t  IhtUicr  follows  from  the  facts  related  by  Nelaton  and  Langier 
llint  tho  almoiit  immediate  re -establishment  of  function  which 
(ijIIowD  the  junction  of  tho  cut  ends  of  a  ucrve  is  an  undoubted 
clinical  fact,  notwithstanding  that  it  is  not  yet  explained  by 
experimenL,  that  the  meihauism  of  the  mode  of  union  has  still 
to  bo  di»ooT«rod,  and  tliat  it  may  not  be  possible  to  couclujc 
Utat  in  these  cases  there  is  immcdiato  reunion  of  nerves. 

It  must  aUo  be  concluded  from  the  persistence  of  the  paritlysis 
and  wmfttiBj;  of  tho  thenar  eminence,  which  in  Kicliet's  casc 
resnltnl  in  spite  of  the  suture  of  tho  nerve,  that  nerve-sature 
is  not  always  followi'd  by  an  immediate  return  of  muscular  func- 
tion.  but  that  in  such  cases  the  rcoovcr}'  dejicuds  ou  the 
^■graeraUoo  of  tbe  far  end  of  the  cut  nerve.  .  .  . 
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Case  No.  47. — A  womaii  aged  20,  in  whom  M.  Richet  i 
presenco  of  several  witnesses  showed  the  preservation  of 
sensibility  in  the  far  end  of  the  median  nerve,  which  had 
been  completely  divided  by  a  wound  of  the  forearm,  Bitunt«d 
about  3  centimetres  above  the  bond  of  the  wi-ist.  Salnre 
of  the  median  haviug  been  eifected  about  thirty-four  hours 
lifter  the  acuidunt  it  was  important  to  know  if  the  voliintarv' 
movement  of  the  muscles  supplied  by  the  median  below  the 
wound  would  return  as  quickly  as  in  the  case  of  Nclatim 
and  Lankier.  On  the  following  day,  i.«,,  forty-eight  hours ' 
after  the  injury,  I  found,  on  being  invited  to  do  so  by  M. 
Richet.  that  uoue  of  the  muscles  contracted  voluntarilj-.  and  that 
their  electric  contractility  was  diminiahed.  This  was  already  to 
me  an  nnfavonrable  sign,  and  when,  on  the  third  day,  I  fom 
the  electric  contractility  much  diminished,  I  predicted  thai 
paralysis  would  last  till  the  far  end  of  the  nerve  was  j-egei 
rated,  that  the  muscles  of  the  thenar  eminence  wonld  waste,  and 
that  the  first  metacarpal  hone  would  take  an  unnatural  position. 
This  prognosis  was  fulfilled.  On  the  fourth  day  tho  electro- 
muscular  contractility  was  almost  extinguished,  the  paralysiE 
persisted,  tho  thenar  eminence  got  flatter  by  degrees,  and  tho 
lirst  metacarpal  hone  was  drawn  back  by  its  extensor  and  placed 
on  the  plane  of  tho  second  metacarpal  bone. 

In  contrast  to  tho  persistence  of  sensibility  and  touch,  in  spite 
of  the  section  of  the  median,  was  the  loss  of  electro-muscular 
sensibility  in  the  thenar  eminence,  which  I  discovered  ou  the  day 
following  the  suture.  I  do  not  doubt  that  this  was  due  to  the 
division  of  the  median,  and  I  could  not  understand  bow  it  could 
I>6  otherwise.  It  is  hardly  needful  to  state  that  the  preservatios 
of  sensihihty  in  the  muscles  of  the  thenar  eminence  could  not 
be  explained,  as  in  the  case  of  the  fingers  and  skin,  by  oau- 
tomoses  of  terminal  loops  of  the  median  and  radial,  furnishing 
nerve  filaments  to  the  tactile  corpuscles. 

This  loss  of  sensibility  in  the  paralysed  mnscles  lasted  but  ft 
short  time,  for  the  patient  soon  felt  pains  in  the  scar  radiating  in 
the  thenar  eminence.  At  the  same  time  the  skin  of  this  region 
became  warm  and  red.  This  irritation  lasted  several  weeks,  and 
then  treatment  by  faradisation  with  slow  intermissions  was  com- 
menced. In  about  two  months  electro -muscular  sensibility 
began  to  return,  and  "  after  some  months  "  the  thenar  eminence 


^r  PABALTSES    F< 

■Ibegaii  to  fill  out  an 


I 


PABALTSES    FOLLOWtN<l   IKJCKtES   OP   KOEO   KERT£B. 


igaii  to  fill  out  and  the  muscleB  to  contract  voluntarily.  Tlie 
pationt  left  Paris  before  she  was  completely  cared. 

It  is  to  be  remarked  that  the  lliird  day  after  section  of  the 
median  norve  the  electric  contractility  of  the  muscles  of  the 
thenar  eminence  was  already  lessened.  This  fact  stands  in 
contradiction  to  the  experiments  of  physiolo'i^ats  who  have  found 
in  their  vivisections  that  muscles  retain  their  electric  contractility 
i(ir  some  time  after  the  section  of  a  nerve.  .  .  . 
f  How  are  these  facts  to  ha  explained?  J.  Keid  has  stated 
that  the  atrophy  and  consequent  loss  of  electric  irritability 
after  section  of  a  nerve  were  due  to  the  state  of  inaction  of  the 
mascles  caused  hy  the  paralysis.  Many  other  hj-pothesea  have 
been  proposed  by  physiologists  to  explain  the  same  morbid 
phenomena.  The  most  recent  opinion  formulated  by  Brown- 
Scquard  in  1859  seems  to  me  the  best.  "  I  have  seen,"  says 
he,  "  at  least  some  hundreds  of  animals  live  for  months  after 
section  of  the  spinal  cord,  showing  no  other  nutritive  trouble 
in  the  paralysed  parts  tlian  a  waiting,  which  is  usually  slow  to 
appear.  In  two  cases,  on  the  other  hand,  in  which  exostoses 
formed  in  the  neighbourhood  of  the  aection  and  compressed  the 
lower  end  of  the  cord  there  was  considerable  wasting  in  five  or 
six  days,  and  gangrenous  ulceration  of  the  sacrum  and  some 
points  of  the  thigh.  We  must,  therefore,  distinguish  the 
effects  of  excitation  of  the  spinal  cord  and  nerves  from  those 
of  paralysis  or  simple  cessation  of  action  of  the  parts.  In  other 
irorda,  we  must  distinguish  between  the  effects  of  diseased 
action  and  want  of  action." 

The  preceding  case  seems  to  me  to  support  Brown- Sequard's 
hypothesis.  It  will  be  remembered  that  at  the  moment  of 
establishing  the  loss  of  irritability  in  the  muscles  of  the  thenar 
eminence  there  were  sjTnptoms  which  might  bo  attributed  to 
irritation  of  the  divided  nerve.  Similar  phenomena  occurred 
ID  Case  48,  where  the  median  nerve,  which  was  completely 
divided  at  the  bend  of  the  elbow,  became  inflamed  inconsequence 
of  A  bad  first  dressing,  and  there  resulted  a  wasting  paralysis  with 
[■Jms  of  electric  contractility,  which  was  not  cured  three  years 
1»ler. 

Electro -muscular  exploration  made  shortly  after  the  re-union 
jof  the  ends  of  a  divided  nerve  enables  a  prognosis  to  be  formed 
iVith  regard  to  the  condition  of  muscles  situated  below  the  wound. 
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It  follows  from  the  preceding  case — 1.  That  loss  of  electric  con- 
tractility shows  that  the  muscles  will  remain  long  paralvsed  and 
will  waste.  2.  That  loss  of  electric  sensibility  of  the  miuclcBii 
the  ineyitable  consequence  of  the  division  of  the  nerve,  alihocigb 
in  the  hand  the  fingers  may  preserve  their  sensibility  in  Tirtne 
of  the  anastomoses  of  different  nerves.  8.  That  the  retnm  of 
electric  sensibility  in  the  muscles  is  a  favourable  sign. 

This  last  proposition  is  strengthened  by  the  following  ease, 
which  resembles  the  preceding,  and  was  treated  at  the  Bame 
time :  — 

Case  No.  48. — A  woman,  set.  28,  divided  the  median  at  the  bend 
of  the  elbow  in  1863  ;  immediate  paralysis  of  the  musdes  supplied 
by  the  cut  nerve ;  inflammation  of  the  wound  in  consequence  of 
a  bad  dressing  applied  by  a  druggist.  Three  months  later  I 
found  paralysis  of  the  muscles,  wasting  and  absence  of  electric 
contractility  and  sensibility.  Inutility  of  two  months  treatment 
by  faradisation.  Fresh  attempt  at  treatment  three  years  later, 
return  of  some  sensibility  in  a  few  sittings,  and  gradual  alow 
recovery  of  motor  power  and  nutrition. 

Taken  in  connection  with  the  preceding,  this  case  is  of  great 
interest  with  regard  to  the  difference  of  prognosis  according 
to  the  absence  or  presence,  even  in  a  slight  degree,  of  electric 
sensibility  of  the  muscles.  In  Case  47,  when  the  electric  sensi- 
bility returned,  I  predicted  a  speedy  recovery,  and  in  fSeust  from 
that  time,  both  during  and  afber  faradisation,  all  the  signs  of 
returning  nutrition  (warmth,  redness,  hypenesthesia)  were  mani- 
fest, the  muscles  soon  increased  in  size,  and  recovery  of  tone  was 
followed  by  return  of  voluntary  power,  while  in  Case  48  these 
signs  appeared  only  after  three  years. 

OBSTETRIC  OB  BIRTH  PARALYSES. 

1.  To  Smellie  has  been  attributed  the  first  observation  of  a  case 
of  bilateral  paralysis  of  the  upper  limbs  caused  by  an  application 
of  the  forceps,  but  the  relation  is  so  incomplete  that  it  is  impos- 
sible to  say  whether  or  no  this  paralysis  was  traumatic,  i-e., 
caused  by  a  compression  of  the  brachial  plexuses  by  the  forceps. 

The  first  undoubted  case  of  this  form  of  paralysis  was  com- 
municated to  the  Society  de  Chirurgie  by  M.  Danyau  in  1851. 
Here  are  the  details. 
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Cage  No.  49.^^The  subject  was  a  priniipara  Buffering  from 

ftlbumiuaria  anil  puerperal  coDviilsious.     The  child,  dulivered 

with  forceps,  was  boru  apparent);  dead,  and  was  resoscitated  bv 

artificial  respiration.     Thirty-six  hours  after  birth  it  was  noticed 

Libat  it  had  facial  palsy  aud  paralysis  of  the  left  arm.     MoTement 

Bnf  the  left  npper  limb  was  absolutely  abolished,  but  there  was 

Hspparently  some  slight  sensibility. 

H     On  examining  the  left  aide  of  the  neck  there  was  a  linear 

^ulough  one  centimetre  in  length,  which   separated   and  left  a 

f  Wound  in  the  cellular  tissue  penetrating  along  the  edge  of  the 

tropezius.     This   had   been   caused   by   the  right  bhiilo  of  the 

forceps,  which  had  penetrated  the  neck  aud  squeezed  the  brachial 

plexus,  as  it  had  also  squeezed  (by  the  deflection  and  inclination 

L  of  the  headj  the  facial  nerve  as  it  issues  from  the  stylomastoid 

|]Coramen. 

The  child  died  in  eight  days,  and  post-mortem  there  was  found 
BlbrulHing  and  effusion  of  blood  round  the  brachial  ple.^us  and 
I  fecial  nerve. 

In  1867  M.  Gaeuiot  published  a  case  similar  to  the  above, 
mt  without  facial  palsy. 

lliesc  are  the  only  two  cases  of  paralysis  of  the  upper  limbs 
rom  application  of  the  forceps  which  have  been  published  in 
I  do  not   know  whether  foreign  literature  furnishes 
I  Other  examples. 

In  cases  of  paralyais  of  the  upper  limbs  or  of  the  facial  nerve 

l^m  application  of  the  forceps,  the  proguosia  should  be  most 

jnarded.   It  is  evident  that  electro -muscular  esploratiou  would  bo 

Fof  service  in  forming  a  prognosis  in  these  cases.     MSI.  Danyau 

uid  Gueniot  regard  these  paralyses  as  of  trifling  importance. 

Duehenne,  on  the  other  hand,  has  seen  not  a  few  cases  which 

have  been  permanent.] 

■       In  obstetric  operations  the  disengagement  of  the  arms  often 

^Uf  era  great  difficulties,  especially  in  foot  or  breach  presentations, 

^nir  &ft«r   turning,   or   if  the   midwife   in   obliged,   in   order   to 

extract  tlie  body  after  the  birth  of  the  head,  to  pull  with  one  of 

his  fingers  hooked  round  the  arm-pit.     It  may  then  happen  even 

to  the  cleverest  that  one  or  more  of  the  muscles  becomo  paralysed 

|iuid  wasted  by  the  stretching  or  squeezing  of  their  nerves  or  of 

e  brachial  plexus. 

In  support  of  this  statement  I  will  briefly  allude  to   three 
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wasted  mascles  of  the  foreann.     The  fhnctional  troubles  caosed 
by  reflex  spasms  daring  voluntary  moyements  remained  almost 
as  they  were  before  treatment.    It  is  true  that  the  moyements 
of  the  upper  limb  had  gained  in  power  and  extent,  but  they 
had  not  regained  their  independence.     The  movements  were 
irregular,   and  were  always  hindered  by  the   brain  lesion.   I 
nevertheless  hoped  that,  by  the  aid  of  certain  gymnastic  exer- 
cises which  I  prescribed,  these  reflex  spasms  would  lessen  or 
disappear  in  time.     Two  years  later  the  httle  boy  came  to  show 
me  that  my  hope  was  realised,  this  hand  being  nearly  as  UBefol 
to  him  as  the  other.     This  case,  interesting  from  more  than  one 
point  of  view,  shows  that,  when  we  have  two  paralyses  in  the 
same  individual,  one  from  brain  lesion  and  another  from  nerve 
lesion,  the  differential  diagnosis  may  still  be  made  by  the  help 
of  electro-muscular  exploration.     It  is  no  less  interesting  as 
showing  the  cure  by  local  faradisation  in  a  child  7  years  old  of 
a  wasting  paralysis  from  nerve-injury  occurring  at  birth. 

3.  ScB-spixous  Obstetrical  Dislocation  (Sub-acrohial  of 
Malgaigxe)  Complicating  or  Causing  a  Wasting  Paralysis 
OF  THE  Upper  Limb. — The  sub-spinous  dislocation,  hitherto 
very  rare,  has  been  met  with  more  frequently  of  late,  doubtless 
because  its  diagnosis  is  better  understood.  Malgaigne  says  he 
has  collected  thirty-four  cases.  But  none  of  these  were  caused 
by  midwives*  manipulations.  This  cause,  however,  is  not  very 
uncommon,  if  I  may  judge  by  my  own  personal  experience.  In 
less  than  a  month  I  have  seen  four  cases,  all  of  them  sent  to  me 
as  cases  of  congenital  paralyses  of  the  upper  limb.  The  following 
is  a  case  in  point : — 

Case  No.  51. — In  March,  1857,  a  little  boy,  set.  6,  named 
Th6ophile  Bigot,  was  brought  to  me  for  a  congenital  paralysis  of 
the  right  upper  limb.  Its  movements  were  so  hindered  that  the 
limb  was  of  no  use  to  him.  All  the  muscles  responded  naturally 
to  electricity.  His  right  shoulder  was  deformed,  and  the  position 
of  the  right  arm  was  unnatural.  At  the  back  of  the  shoulder, 
a  little  below  the  posterior  angle  of  the  acromion,  a  projection 
caused  by  the  head  of  the  humerus  was  seen,  while  in  front 
there  was  a  slight  hollow  beneath  the  acromion,  and  the  head 
of  the  humerus  was  absent  from  its  proper  place.  The  head  of 
the  bone  seemed  to  be  resting  on  the  posterior  edge  of  the 

uoid  cavity.    It  was  certainly  not  in  the  infra-spinooB  fiMia* 
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It  was  difficult  of  explanatioii,  but  it  w&s  in  contestable  tbat  thix 
iocomplete  dlslocaUoii  had  lasted  six  years.  The  elbaw.  carried 
&  little  forward  and  awav  from  the  side,  could  not  be  addncted, 
and  the  attempt  caused  pain.  The  humerus  was  rotated  in- 
wards, and  the  least  attempt  to  rutuie  it  oatwarda  made  the 
child  cry.  The  elbow  was  slightly  flexed.  The  volnntary  power 
of  the  arm  and  forfurm  was  limited  and  feehle.  ...  In  this 
and  in  the  three  other  cases,  which  were  quite  like  it,  the  cause 
of  the  dislocation  seemed  to  be  the  same.  The  labours  were 
tedious,  and  the  child  hud  in  each  case  been  extracted  by  long 
polls  with  the  finfjer,  or  crotchet,  booked  round  the  arra-pit,  and 
in  each  case  the  limb  thus  treated  had  been  completely  paralysed 
from  birth.  ...  I  cent  all  these  cases  to  M.  Chassaignac,  who 
easUy  reduced  the  dislocation.  The  head  of  the  boue  was  held 
in  its  place  for  five  or  six  weeks  by  means  of  a  baudage.  and  the 
reduction  afterwards  proved  pemiauent,  ami  the  head  of  the  bone 
was  then  found  to  have  its  proper  relations. 

This  dislocation  was  so  obscure  that  it  at  first  escaped  my 
Attention,  which  was  mainly  devoted  to  the  troubles  of  move- 
ment. I  nevertheless  could  not  satisfactorily  explain  the  func- 
tional troubles,  and  it  was  only  after  seeing  threo  similar  cases 
lat  I  recognised  by  careful  examination  that  the  head  of  the 
bnmerus  had  not  its  normal  relations. 

The  tronhles  caused  in  children  by  sub-acromial  dislocations 
may  easily  be  mistaken  for  a  conijenital  brain  paralysis.  Id  both 
it  is  ditiicult  to  raise  the  arm,  the  hand  is  pronsted  and 
Ihe  arm  rotated  inwards.  Finally,  the  contrary  movements  are 
difficnlt  or  impossible. 

If  there  had  been  merely  the  troubles  of  movement  proper  to 

Bub-acromial  dislocation  a  mistake  in  diagnosis  would  have 

l>een  difficult,  but  in  all  these  children  there  was  al«o  a  true 

pftrolysis  caused   by  injury  to  the  brachial  plexus,  which  was 

aaoro  or  less  complete  and  serious.     Thus  in  one  of  them  (J.  T., 

8  months)  some  muscles  were  wasted  and  responded  feebly 

(biceps  and   brachialis  anticus),  or  had  lost  their 

Lty  (flexors  of  fingers  and  interossei). 

ler  child  (E.  P ,  aged  15  months)  all  movement  was  lost, 

contractility  was   normal,  except  in   the  extensor 


I 


In   another   the  interossei  and  extensors   of  the  wriat   and 


RTEB.  ^^B 

ricity.     Th^l 
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thamb  were  wasted  and  did  oot  respond  to  electricity. 
consequent  disturbance  of  tonic  equilibrium  caused  ultimately  a 
deformity  of  tbe  hand. 

Since  1861  (when  the  forejroing  cases  were  published)  I  have 
Been  four  fresh  cases  of  sub-acromial  obstetrical  dislocation  of 
the  humerus,  followed  by  paralysis  limited  to  certain  muscles  of 
the  corresponding  limb. 

Curative  Action  op  Looii.  Far\disation  and  CoNTisuors 
CuRiiENTB  ON  Pahaltbeb  FROM  Neiive-isjcry. — [The  first  effect 
of  faradisation  is  on  tbe  sensibility,  and  paralysed  limbs  become 
(aa  we  have  seen)  very  sensitive  after  u  few  sittingB.  An  over- 
sensitive condition  of  the  muscles  is  always  tbe  herald  of  tbe 
return  of  movement  and  nutrition,  and  is  always  a  good  sign. 
This  over- sensitiveness  does  not  last  long  It  soon  disappears, 
and  tbe  vitality  of  tbe  muscles  returns  at  the  same  time.  It  is 
not  constant  in  old  paralyses. 

In  these  paralyses  there  is  always  a  fall  of  temperature  (5° 
or  6°  C.  as  compared  with  the  sound  limb),  Tbe  circulation  is 
sluggish  and  the  limbs  blue.  Faradisation  always  quickens  the 
circulation  and  restores  the  temperature  of  tbe  limb  in  a  few 
sittings.  Nutrition  likewise  improves,  and  in  situations  where 
the  veins  are  plainly  visible  (ns  on  the  back  of  the  band)  one  may 
see  them  increase  in  size  as  the  treatment  progresses. 

With  regard  to  the  return  of  muscular  contractility,  which 
follows  close  upon  the  return  of  sensation,  warmth,  and  nutrition, 
it  may  be  observed — 

1.  Thiit  voluntary  power  is  always  preceded  hy  tonic  pmcer. 
Of  this  examples  have  been  given. 

2.  The  curative  action  of  local  faradisation  is  quickly  apparent 
in  a  viuscle  in  proportion  to  ila  nearness  to  the  nert^e  centres. 
Thus  in  cases  of  injury  of  the  brachial  plesus  the  arm  will 
recover  first,  then  tbe  forearm,  and  lastly  tbe  hand,  and  in  each 
of  these  regions  the  same  series  of  phenomena  occurs,  and  in  the 
same  order,  viz. : — 

(fi)  Muscular  hyperiesthesia. 
(6)  Quickened  circulation. 
(c)  Increase  of  warmth. 
(rf)  Improvemeni  of  nutrition. 
(e)  Tonic  muscular  power. 
(/)  Voluntary  muscular  power. 
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8.  The  impiiirmunt  of  eleclro-mtisctiUtr  contractUUff  persUt* 
fcer  the  cure  and  in  sjiite  of  the  return  of  voluntan/  power. 
This  is  a  remarkable  fact,  but  cot  the  less  incoDtcstable. 
lactro-nmscakr  contractility  returns,  however,  after  a  time. 
fcal  brndisation  curea  the  majority  uf  cases  of  paralyaia  from 
tv9  iojury.     Ttiis  form  of  paralysis  is  assuredly  that  upon 

:h  hical  faradisation  has  the  most  happy  influence. 
I  ftirl  that  the  large  proportion  of  cures  which  I  can  show 
coUi-cted  ciiEi^s  will  seem  to  many  practitioners  an  ex- 
ioQ ;  and  I  even  tear  that  they  may  not  obtain  the  like 
lt«.  Local  farndisution  moat  not  be  blamed  for  this,  but 
tber  the  want  of  attention  to  the  rules  which  I  have  laid  down 
tbo  numberless  diiSculties  attending  upon  a  treatment  which 
n  bttth  time  and  patience.  It  is  a  mistake,  as  has  long  been 
Do^t,  and  as  soma  still  believe,  to  think  that  the  curative 

ito  of  electricity  must  be  rapid. 
TImi  mean  durutiuo  of  the  treatment  is  from  two  to  three 
itha.  but  there  aro  cases  which  require  eevend  years.  I  will 
M  aa  an  example  the  case  of  a  workman  in  whom  u  dislocation 
tlio  liamimiH  caused  wasting  and  paralysis  of  the  upper  limb, 
3  «bo  was  not  quite  cured  at  the  end  of  two  years  of  faradisa- 
B.  In  ISfit,  two  years  after  the  oomniencemeut  of  the  treat- 
Hit,  I  WTOtii,  "  His  arm  and  forearm  are  well ;  in  the  hand  the 
■sdva  of  the  thenar  eminence  have  not  yet  recovered.  How 
aeh  time  will  be  necessary  for  the  recovery  of  these  last 
iitdvs  ?  I  liiive  no  doubt  that  the  muscles  of  the  thenar 
ineDco  HTtU  recover,  just  as  those  of  the  arm  and  forearm  have 
le,  bccaose  the  same  signs  of  recovery  are  seen  here  as  wero 
o  in  [he  other  regions." 

U  baa  been  nrged  that  these  cases  would  recover  spontan- 
uIt,  and  Uncheune  udntits  that  some  of  them  do,  et>pecially 
»e  in  which  the  muscles  retahi  their  electric  contrsctility.  To 
Bt  too  firm  a  rehanco  npon  the  curative  eSect  of  time  is,  he 
jtr,  most  dangerous  for  the  well-being  of  the  patient,  and  he 
UuU  niBuy  hopelessly-crippled  cases  would  have  been  in  u 
::h  bettor  condition  if  local  faradisation  had  been  used  from 
firat  regularly  and  systematically. 
Jit  vkat  prriinl  mhtiuld  tUctridty  be  emphtird  in  cihk  of 
\lynM  from  nerre  injury  /  It  is  evident  from  the  preceding 
I   ikiat  we   ought   to   act  differently  according  as   electric 
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contractility  is  retained  or  abolished.     In  the  first  class  of  cases 
it  cannot  be  nsed  too  soon,  and  although  snch  patients  get  well 
of  themselTes,  still   faradisation  shortens  the  oonrse  of  their 
trouble.     It  is  certainly  irrational  to  apply  electricity  for  the 
purpose  of  recalling  Toluntary  power,  when  the  recently  damaged 
nerres   cannot  give    passage    to    the    central    nervous  infloi' 
But   is   it  the  same   iiith   muscular   nutrition  ?    Cannot  the 
artificial  stimulus  replace   the   nervous  stimulus  to  a  certain 
extent  ?    I  used  to  think  that  local  faradisation  could  not  but 
produce  good  results,  even  when  applied  as  early  as  posable. 
"  But   this   opinion,   expressed   in    1852,   which    rested  more 
on  theoretical  considerations  than  on  exact  experience,  is  un- 
happily not  so  well  founded  as  I  could  wish,  as  many  experi- 
ments made  since  then  have  shown  me.     No,  the  electric  agent, 
however  applied,   cannot  replace  the  spinal  influence  for  the 
maintenance  of  muscular  nutrition.     It  wiU  be  suflScient  to  recall 
cases  given  in  this  chapter  in  which  we  have  seen  muscles,  whose 
innervation   was   seriously  damaged,  waste  rapidly  and  almost 
quite  vanish  in  spite  of  faradisation  energetically  used  from  the 
very  onset  of  the  trouble.     It  is  only  at  a  more  distant  time  (after 
the  regeneration  of  the  far  end  of  the  nerve)  that  nutrition  begins 
to  recover  in  the  muscles  whose  innervation  has  been  damaged. 
Therefore  I  say  that  the  curative  action  of  local  faradisation  « 
wore  rapid  in  old  paralyses  from  nerve  injury  than  in  those  tchich 
are  recent. 

Seeing  that  in  these  cases  the  paralysis  must  last  a  certain 
time,  and  that  recovery  of  the  muscle  is  not  possible  before  the 
recoverv  of  the  nerve,  it  is  rather  mischievous  than  otherwise  to 
use  faradisation  too  early,  because  the  patient  is  fatigued  thereby, 
and  is  unwilling  to  submit  a  second  time  to  the  treatment  when  it 
would  be  really  useful  to  him. 

Dnehenne  thus  sums  up  his  experience  on  this  point. 

1.  Every  paralysis  from  nerve  injury,  in  which  the  electro- 
muscular  contractility  is  not  abolished,  may  be  treated  by  local 
faradisation  as  soon  as  possible. 

2.  When  electro-muscular  contractility  ^'s  lost,  or  at  least  is  no 
longer  appreciable  to  our  means  of  investigation — a  fiact  which 
shows  that  nerve-force  no  longer  reaches  the  muscles — we  must 
wait  till  the  nerve  regeneration  has  had  time  enough  to  be  effected, 
and  this  is  late  in  proportion  to  the  lessening  of  muscular  sensi- 
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bilitj.  Then  only  has  faradisation  a  chance  of  snccess ;  its 
application  is  even  necessary. 

Method  of  local  faradisation. — Each  muscle  must  befaradised 
in  a  special  way  according  as  it  has  suffered  more  or  less  in 
its  contractility  and  nutrition.  The  more  these  faculties  are  in 
abeyance,  the  longer  must  be  the  application  and  the  stronger 
the  corrent.  But  when  sensation  begins  to  increase  the 
treatment  must  be  moderated,  and  the  intermissions  of  the 
current  be  lengthened  in  order  to  repress  neuralgic  and  even  in- 
flammatory symptoms.  In  all  my  cases  I  have  excited  the 
mnscnlar  sensibility  as  much  as  possible  by  means  of  inter- 
missions more  or  less  rapid,  because  I  have  found  this  the  best 
means  of  acting  on  the  nutrition  of  wasted  muscles. 

Nevertheless,  too  lengthy  sittings  and  too  rapid  intermissions 
may  fatigue  and  exhaust  the  muscle,  just  as  forced  exercise 
causes  wasting,  instead  of  favouring  nutrition,  like  moderate 
exercise.  I  think  that  ten  or  fifteen  minutes  is  enough  for  each 
sitting,  and  I  rarely  give  more  than  a  minute  to  each  muscle.  In 
order  to  avoid  fatigue  and  cramp  I  pass  rapidly  from  muscle  to 
muscle,  taking  care  to  revisit  each  muscle  many  times  during  the 
sitting,  and  to  leave  time  for  repose  between  each  stimulation.  At 
the  same  time  I  lengthen  the  intermissions  as  much  as  possible, 
80  as  to  render  the  application  as  little  painful  as  possible,  and 
not  to  run  the  risk  by  over  stimulation  of  paralysing  the  nerves 
which  control  the  local  circulation  and  the  nutrition  of  the 
masdes.] 


CHAPTER  Vni. 

ELECTEO-PATHOLOaY   OF   ACUTE    SPINAI-   PAHiPLEGU." 

1.  Aciiti  parapleijin  of  traumatic  origin. — [These  cases  i 
analogous  to  cases  of  paraljsis  from  nerve  iojary,  and  tlio 
diagnosis  and  prognosis  derived  from  the  electrical  esploralion  of 
irritability  and  sensibility  are  the  samo  in  both  instances.  In 
proportion  to  the  loss  of  irritability  and  sensibility  and  the  degree 
of  wasting  of  the  musclea  is  the  difficulty  of  effecting  relief  or 
cure.] 

Complete  absence  of  muscular  irritability  and  seiiGibility, 
together  with  anesthesia  of  the  skin,  is  a  symptom  far  more 
serions  in  the  case  of  traumatic  injury  to  the  cord  than  iu  similar 
injuries  to  mixed  nerves.  .  .  . 

Case  No.  52.  Suvimary. — Fracture  of  spinal  column  in  upper 
dorsal  region  caused  by  a  fall  of  50  ft.  in  a  subject  aged  19. 
Complete  paralysis,  loss  of  sensibility,  loss  of  reflex  contraction 
in  the  paralysed  muscles.  Loss  of  electric  irritability  and 
sensibiiity  the  sixth  day  after  the  accident,  in  the  muscles  of  the 
anterior  and  outer  part  of  the  leg,  in  all  the  muscles  of  Ihe 
thigh  on  the  tenth  day,  and  a  few  days  later  in  the  gastrocnemii, 
death  on  the  thirty -second  day. 

The  signs  furnished  in  this  patient  by  electro-muscular  ex- 
ploration showed  a  severe  lesion  of  the  whole  of  the  lower  part 
of  the  spinal  cord.  It  will  be  notfd  that  from  the  sixth  day  n 
certain  number  of  the  muscles  had  cmnpletely  lotl  their  irritabilittf 
and  contractility,  and  that  a  few  days  Utter  only  a  few  mvicUi 
retained  these  Junctions,  and  that  the  sensibility  of  the  skin  was 
equally  extinguished.  My  prognosis  was  couseqaently  very 
grave.  The  muscles,  in  fact,  rapidly  wasted.  Sloughs  were 
not  slow  to  appear  on  the  sacrum  and  heels,  and  the  patient 
died  a  few  weeks  after  my  examination.  I  was  unfortunately  n 
*  From  L'ElMriialion  LocalUia,  Srd  edillon,  pp.  ii 
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present  at  the  antop^,  bat  I  learned  that  the  cord  was  completely 
softened  for  sereral  inches  in  the  dorao-lumbar  region.  The 
q>eoimen  was  shown  in  M.  Velpean's  Clinic.  .  ,  . 

2.  Acule  paraphgiii  of  spontaneous  oriijiii. — Acnto  paraplegia  , 
caused  by  a  spontaneous  and  iuflammator}'  lesion  of  all  the 
coDBlitneut  parts  of  the  cord,  no  matter  from  what  cause  (diffase 
myelitis,  hfemorrhagc,  Ac),  are  characterised  by  tlie  same 
troubles  of  sensibility  and  electro- muscular  irritability  as  are  the 
paraplegias  of  traamatic  origin.  .  .  . 

Caif  No.  53.   Sumnumj  — Sudden  paraplegia  in  a  young  man, 
aged  26,  without  appreciable  cause.     Lumbar  pain,  formication 
in  the  lower  hmba,  auEcsthesia  of  the  legs,  paralysia  of  bladder 
and    rectum.      Prognosis  grave  in   consequence  of  the   loss  of 
electro- muscular  contractility  and   sensibility.      Sacral  slough. 
Death  on  eighteenth  day.    Post-mortom ;  hiemorrbage  and  ml 
9o/ifnin(i  of  the  cord  from  the  level  of  the  ninth  dorsal  vertebra, 
to  its  termination.     (For  details  see  Union  Mid'icah,  17th  Feb- 
lary,  1859,  p.  308.     Electrie.  Lor.,  second  edition,  obs.  sxsi.) 
After  the  fourth  day  I  examined  nearly  every  day  the  state  of 
'the  electro-muscular  contractility  and  sensibility  in  this  patient 
till  its  abolition  on  the  ninth  day.     I  did  not  content  myself  by 
,«Biag  moist  rbeophores  applied  to  the  skin,  hut  I  often  drove 
leedles    (connected    with    my    induction    apparatus)     into    the 
roenemii,  and  even  thus  failed  to  get  any  contraction.     This 
npid  diminution  of  electric  irritability  in  the  muscles  innervated 
by  that  part  of  the  cord  which  was  the  seat  of  hmmorrhage  is 
explained  by   the  consequent    inflammation.      It   will   be    re- 
membered   that    microscopic    examination     domonstruted     the 
existence  of  red  softening  of  the  cord  from  the  level   of  the 
twelfth  dorsal  vertebra  to  tho  end  of  the  cauda  equina.     This 
I       fact  confirms  the  opinion  of  Bron-n-Sequard  on  the  cause  of  tho 
Bnpid  diminution  of  electric  contractility  in  lesions  of  the  spinal 
^■«ord  in  man.     It  will  further  bo  remarked  that  it  is  in  perfect 
^Kaccord  with  the  electric  signs  obserred  after  lesions  of  mixed  or 
^■aaotor   nerves,  and  that  the  cause  of  tlie  rapid  diminution  of 
^ntlectric  contractility  in  these  different  cases  is  the  same,  viz., 
^^britation    or   injUimmation.      Here    then    clinical    observation 
I      appears  to  bo  at  variance  with  experimental  physiology,  which 
after  section  of  a  motor  nene  shows  a  persistence,  more  or  less 
prolonged,  of  the  electric  properties  of  the  muscIcH. 
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M.  Charcot,  at  the  Salpetriere,  endeavoars  to  show  that  this 
want  of  accord  is  only  apparent.  He  Bays,  among  other  remarks, 
that  in  recent  experiments  made  in  Germany,  Erb  and  Ziemssen, 
hy  hrnising  nerves,  caused  a  neuritiB  more  or  less  intense, 
rapidly  I'ollowed  by  lessening  and  loss  of  fiiradic  irritability  in 
the  muscles  supplied  by  the  damaged  nerves.  If  in  these 
experiments  complete  section  of  the  nerves  hail  been  practised 
instead  braising  them,  the  results  obtained  would  have  been 
very  different.  It  is  necessaiy,  in  fact,  according  to  Charcot, 
in  all  that  concerns  the  effects  cansed  by  nerve  lesions  on 
muscles,  to  take  into  account  the  fandameutal  and  absolute 
difference  between  the  effects  of  want  of  action  imd  those  of 
morbid  iii-tinn. 
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Paraph'jia  from  comprL'seUm  of  the  cord. 

Compression  of  a  mixed  nerve  always  causes,  besides  paral; 
diminution  or  rapid  abolition  of  electro- muscular  contractility 
in  consequence  of  the  inflammation  of  the  nerve,  together  with 
loss  of  sensibility  and  impaired  nutrition  of  the  muscles  placed 
under  the  dependence  of  the  nerve.  I  know  no  exception  to  this 
rule,  which  may  be  regarded  as  a  law.  It  is  not  so  with  compres- 
sion of  the  cord,  in  which  the  symptoms  differ  from  those  of 
compression  of  a  nerve.  Let  us  suppose,  for  example,  that  the 
cord  is  moderately  compressed  hy  an  osseous  tumour,  by  a 
neuroma,  by  acute  incurvation  of  the  spinal  column,  as  in  Pott's 
disease,  or  by  some  lesion  of  the  membranes,  the  result  of 
rheumatism  or  meningitis.  The  voluntary  movements  are, 
under  such  circumstances,  weakened  or  abolished.  Contractions, 
eymptomatie  of  a  sclerosis  of  the  ante ro- lateral  columns,  might 
set  in.  SeuBibility  will  be  more  or  less  interfered  with,  sloughs 
may  occur  on  the  sacrum,  but  electro- muscular  contractility  will 
remain  normal,  and  the  muscles  will  not  waste  at  all,  or  only  a 
very  little,  provided  the  grey  matter  of  the  front  horns  he  not 
damaged.  This  kind  of  spinal  paraplegia  seems  to  me  to  be  the 
most  common  of  all. 

All  these  forms  of  paraplegia  (from  compression)  are  dis- 
tinguished hy  a  common  sign  of  great  value,  viz.,  the  reflex  con- 
traction of  the  muBclcB  receiving  their  innervation  from  the  parte 
of  the  cord  below  the  point  compressed,  "  and  the  integrity  of  the 
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litrility "  (<tc).  Thus  in  patients  whose  lower  limbe  are 
ipletelf  doprivod  of  voluntary  moTemcnt,  simply  by  the 
Dfireesion  of  the  lower  part  of  tbo  cord  oue  may  see,  from  a 
tlia^  or  pinching  of  the  skin,  or  from  the  impression  of  cold, 
I  diffrront  sections  of  the  limbs  move  Bucldenly  and  with  more 
8  force,  and  quite  unchecked  by  the  will.  The  point  where 
tling  of  the  skin  aea»eB  to  produce  reflex  contractions  Bbows 
t  Urrvl  of  the  compression  of  the  wjrd.  On  the  other  band,  I 
ra  never  been  able  to  produce  ihe^^e  reHcx  movements  in 
iba  the  muscles  of  whii.h  showed  a  weakened  elcctro-con- 
itilitr.  The  value  of  electro-muscular  contructility  as  a  si^n 
I  now  be  apparent,  for  its  integrity  in  paraplegia  shows  that 
ADtcfior  part  of  the  cord  is  not  materially  damaged,  and  that 
rofort-  the  nutrition  of  the  muscles  is  not  menaced.  I  have, 
o  eoooch,  made  a  bappy  application  of  this  knowledge  in  the 
[notiiit  of  spinal  para]  lefrias. 

Q  support  of  this  I  quoted  in  the  last  edition  a  case  of  acute 

iplegia.  in  which  M.  Oulmont,  Physician  to  the  Lariboisiere 

ipilal,  asked  tne  to  diagnose,  by  the  aid  of  electricity,   the 

miotl  Dtate  of  the  cord  in  a  patient  under  his  care  already 

led  with  sacral  slough.     The  electro-muscular  contractilily 

Kt,  and  reflex  movements  being  present,  I  declared 

t  of  the  cor<l  which  iunerTated  the  paralysed  muscles 

The  exactness  of  this  diagnosis  was  verified  by 

examination. 

itSa,5i, — In  1859  M-  Trousaeau  asked  me  to  investigate, 

e  of  paraplegia  under  his  care,  the  state  of  electro-muscular 

utility,  and  U>  form  a  diiignosis  therefrom.     In  this  patient 

uttaiy  movement  and  sensibility  were  completely  abohsbed 

e  lower  Umbs,  and  there  was  a  lai^e  slough  on  the  sacrum. 

I  the  inti-grity  of  electro-mnscular  contractility  and  reflex 

I  I  concluded  that   the   part   of  the  cord  animating   the 

uelm  (the  c«lls  of  the  front  horns)  was  intact.     The  truth  of 

■  piroved  post-mortem.    This  patient,  like  the  preceding, 

d  to  the  sucrul  slough  ;  the  cord  was  perfectly  sound.  {For 

btt  paper  by  M.  Moyuier  iu  L'Uttion  AlMiaitc,  18o9.) 

B,  electric  exploration  allows  us  to  distinguish  para- 

I  eauMid  by  certain  anatomical  changes  of  the  medullary 
inee  of  the  cord  from  those  which  are  sj-mptomalic  of  a 
t  oompresaioQ  of  the  cord.     In  the  first  electro-muscular 
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contracLility  is  weakened  or  extinguished ;  in  the  seoaud  it  is 
intact. 

Therapeutic  Action  op  Localised  Faradisation, — Acute 
spinal  paral_vBis  of  the  adolt  from  wasting  of  the  cells  of  the 
front  horns,  paraplegias  from  traumntic  lesions  of  the  cord 
(dilfuae  myelitis,  hiemorrbage,  itc),  can,  like  the  traumatic 
leeions  of  nerves,  be  cured  or  improved  by  localised  faradisation. 
No  one  ^\ill  think  of  vaunting  localised  faradisation  as  a  curative 
agent.  In  those  cases  which  are  caused  entirely  by  intlamma- 
tion  of  a  part  of  the  cord,  electricity  is  merely  an  aid  to  the 
nutrition  of  the  periphery  cut  off  from  central  inuervatiou.  But 
it  may  happen  that  the  inflammation,  or  the  cause  of  the  com- 
pression, may  improve  or  get  well,  and  yet  the  paralysis  remain 
more  or  less  complete.  The  paralysis  is  then  peripheral,  the  muscle 
having  merely  lost,  wholly  or  in  part,  its  power  of  responding  to 
central  innervation  (its  nervous  excitability).  Now  is  the  time 
when  localised  faradisation  may  re-establish  movement.  Cases 
of  this  kind  are  not  rare  in  electro -therapeutics. 

It  is  difficult,  no  doubt,  to  form  a  judgment  of  the  opportune 
moment  for  interfering  with  lucalised  faradisation  in  this  kind 
of  paraplegia.  How  are  we  to  judge  if  the  compression  has 
diminished  or  vanished,  and  whether  the  affection  causing  the 
compression  has  been  modified  by  suitable  internal  treatment? 
Faradisation  can  then  only  he  used  tentatively  at  first.  I  alnttyB 
interfere  tentatively  in  this  kind  of  paraplegia.  When  I  do  not 
get  a  complete  result  with  faradisation,  and  even  when  1  fitil  at 
first,  I  advise  a  trial  to  be  made  again  later,  after  a  continuance 
of  suitable  internal  treatment  I  have  sometimes  happened,  by 
proceeding  in  this  way,  to  hit  on  the  right  moment  to  cure  or 
improve  cases  of  paraplegia,  which  by  their  long  duration  drive 
patients  to  despair. 

We  may  reasonably  suppose  that  the  cord,  whose  motor  or 
trophic  elements  (the  anterior  cells)  have  been  changed  by 
inflammation  or  by  too  long  compression,  has  lost  its  escitahility 
to  &  greater  or  less  degree.  It  is  in  these  cases  that  strychnine, 
phosphorus,  &c.,  have  often  re-established  movement ;  and  might 
we  not  with  equal  reason  use  electricity  (faradisation  or  gal- 
vanisation) for  acting  on  the  spinal  uerve  centre,  applxing  it  in 
the  continuity  of  the  cord  or  nerves  ?  Although  I  have  tried 
theso   two  kinds   of  electrisation,   without    success  up  to  the 
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present  time,  in  paraplegia  resulting  from  acute  myelitis  or 
compression,  I  recommend  tbem,  and  continne  to  use  them 
after  having  failed  with  localised  faradisation  of  the  paralysed 
mnscles. 


Note  bx  the  Editor. 

In  Lib  admirable  account  of  paralyses  from  norve  injuries  and 
paraplegia,  it  will  he  observed  that  Duchcnne,  although  fully 
•live  to  the  importance,  from  a  diagnostic  point  of  view,  of  a 
fkiinre  of  muscles  to  respond  to  the  faradic  cun'ent,  makes 
■no  mention  of  Ihe  deijenerath-e  reactions  which  muscles  give 
onder  certain  conditions,  and  for  an  account  of  which  the  reader 
B  referred  to  an  editorial  note  on  poge  169. 

It  need  hardly  be  said  that,  since  the  object  of  electrical  treat- 
ment in  these  cases  is  to  maintain  the  nutrition  of  the  muscles 
Bntil  the  repair  of  the  nerve  lesion  allows  the  voluntary 
stimulus  again  to  reach  them,  the  best  form  of  current  is 
Always  that  to  which  the  muscles  most  reailily  respond.  This 
[1  almost  all  cases  of  nerve  injury  is  the  galvanic  current.  And 
farther,  since  the  palvanic  current  stimulates  the  cutaneous 
nerves  (juite  as  powerfully  as  the  fanidic,  it  is  from  the  galvanic 
enrrent  that  the  most  satisfactory  results  are  likely  to  be  obtained 
a  the  treatment  of  paralyses  from  nerve  injury. 

It  will  be  observed  that  Ducheune  gives  some  degree  of 
adhesion  to  the  theory  that  muscular  wasting  as  well  as  extensive 
"  tropho- neuroses,"  such  as  sacral  slough,  are  dependent  upon 
nerve  irritation,  a  theory  held  by  Charcot,  Bi-own-Sequard,  and 
ether  eminent  authorities.  Charcot  even  asserts  that  muscular 
Strophy  (among  other  trophic  changes)  is  more  likely  to  occur 
"sfter  contusions,  punctures,  and  incomplete  sections  of  the 
I.e.,  after  traumatic  causes  which  are  most  competent  to 
jiroduce  neuritis,  or  at  least  the  neuralgic  condition,  than  after 
complete  sections  of  nerves." 

It  seems  to  mo  that  this  theory  of  the  effect  of  "  irritation  " 
JB  very  questionable.  It  certainly  has  never  fallen  to  my  lot  to 
.iritsess  any  case  of  nerve  injury  in  which  motor  conduction  in 
;the  nerve  has  been  arrested  for  any  considerable  time  without 
Wasting  of  the  muscles  supplied  by  the  injured  or  divided  nerve. 


ivided  ii«^| 


226        ELECTKO-PATHOIiOOY  OP   ACUTE    SPINAL   PABAPLEOU. 

It  is  possible  to  conceive  the  two  ends  of  a  divided 
uniting  80  quickly  that  condoetion  ia  scarcely  iuterrnpted,  or 
intermpted  for  a  time  too  short  to  allow  of  appreciable  muscle 
wasting.  Sneh  cases,  however,  are  rare,  and  it  is  now  acknow- 
ledged that  muscles  certainly  waste  if  the  condnctivity  of  their 
motor  nerves  be  interrupted  for  a  enfficient  time.  The  so-called 
irritalu-e  lesions  are  for  the  moat  part  inflammatorj-  and 
destructive,  and  they  tend  to  absolutely  destroy  the  conducting 
power  of  the  nervous  tissues  in  which  they  are  seated,  and  to 
replace  a  highly  organised  and  irritable  tissue  by  a  hard, 
impenetrable  scar-like  gristle  in  which  nervous  repair  is  uext 
to  impossible. 

It  is  a  well- established  fact  that  in  ordinary  cases  of  hemi- 
plegia the  paralysed  muscles  do  not  waste,  and  that  in  paraplegia 
Ixoni  a  limited  injury  to  the  cord  the  muscles  supplied  by 
the  nerves  emanating  from  the  healthy  cord  below  the  lesion 
neither  waste  nor  degenerate,  althongh  they  are  absolutely 
paralysed  to  the  will.  The  reason  for  this  I  believe  to  be  that 
the  motor  nerves  and  muscles  of  the  paralysed  area,  although 
cut  off  &om  mental  stimuli,  are  still  accessible  to  stimnli  reflected 
to  them  by  the  sensory  nerves  of  the  whole  body,  and  this  last 
form  of  stimulation,  from  which  there  is  no  possibility  of 
escape,  is  sufficient  to  keep  up  the  nutrition  of  the  par^ysed 
parts.  Thus  we  find  that  iu  certain  casea  of  paralysis  there  is 
neither  wasting  nor  degeneration,  while  in  certain  other  cases 
wasting  and  degeneration  are  a  marked  feature,  and  the  following 
rule  is  one  which  I  beheve  is  capable  of  all  but  universd 
application. 

Ab  Unig  as  a  paralysed  muicle  ia  in  commumcatioH  hy  meant 
of  a  healihy  nerce  with  a  healthy  portion  of  a  nerve  ceutrt,  H 
will  neither  waste  nor  degenerate ,-  but  if  the  ncn-e  be  divided  or 
have  its  conductivity  for  motor  impuUea  destroyed  by  diseate,  or 
if  the  portion  of  the  centre  from  which  the  nerve  originaifi  hat 
undergone  dextnictife  cltangc,  then  zoasting  and  degeneration  oj 
the  muscle  are  sure  to  occur, 

Ducbenne's  advice  to  us  to  persevere  in  the  treatment  of 
nerve  injuries  is,  I  feel  sore,  sound,  and  his  statement  that  the 
chance  of  recovery  in  some  cases  increases,  within  certain  limits, 
with  the  lapse  of  time  is,  I  believe,  true  and  in  accordance  iritb 
the  teaching  of  pathology. 
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The  following  caso  and  the  reasoning  upon  it  are  taken  from 
the  Bradshaw  Loctare  which  I  delivered  in  1881,  and  since  il 
Beams  to  me  to  bear  directly  upon  the  subjects  of  the  previons 
chapters,  I  make  no  excuse  for  inserting  it  here. 

In  March,  1877,  Miss  F.  W.,  aged  50,  fell  down  a  flight  of 
steps,  alighting  on  her  right  shoulder.  Shortly  after  the  accident 
the  arm  waa  devoid  of  motion  and  sensation  from  the  shoulder 
downn-ards.  When  I  saw  her,  three  months  later,  the  arm  was 
mach  wasted  ;  the  deltoid,  triceps,  biceps,  and  all  the  other 
EQUBcleB  of  the  limb  gave  degenerative  reactions.  The  limb  was 
absolutely  useless,  and  sensation  was  entirely  wanting  below  the 
middle  of  the  forearm,  and  impaired  elsewhere.  On  scratching 
the  forearm,  it  was  noticed  that  vascular  reaction  occurred  far 
more  readily  on  the  sensitive  than  on  the  insensitive  part.  The 
galvanic  enrrent,  applied  to  the  sensitive  parts,  caused  an 
immediate  uniform  redness,  but  on  the  insensitive  parts  it  slowly 
produced  an  irregular  patchy  redness  like  a  lichenous  rash. 
The  fingers  were  scurfy  and  bulbous  at  the  tips,  and  the  patient 
complained  that  they  got  hot  at  night.  Galvanisation  was 
efficiently  and  methodically  applied  to  the  arm  by  the  patient's 
sister.  By  November,  sensation  had  returned  down  to  the  finger- 
tips (imperfectly).  The  wrist  was  movable;  the  hand  clawed 
and  paralysed ;  the  nails  furrowed  and  white.  During  the 
winter  the  hand  was  covered  with  chilblains.  In  April,  1678, 
tho  arm  was  well,  but  the  intrinsic  muscles  of  the  hand  remained 
paralysed;  the  nails  were  a  dead  white.  In  July,  1ST8,  the 
motion  and  sensation  of  tho  hand  were  still  impaired,  and  the 
muscles  of  the  band  gave  degenerative  reactions.  In  Juno, 
1879,  the  intrinsic  muscles  of  the  hand  responded  to  faradism. 
There  were  glazy  spots  at  tho  roots  of  the  finger-nails;  nails 
harsh,  hard,  and  grooved.  In  June,  1880,  the  hand  was  fairly 
useful,  though  still  liable  to  chilblains,  and  tho  sensation  still 
imperfect.  In  a  letter  dated  August,  1881,  this  patient  writes  : 
"It  is  really  <{uite  a  natural  colour.  Nails  of  thumb,  first  and 
third  fingers  well;  and  the  others  much  better.  Performance 
on  the  piano  quito  grand ;  I  can  reach  an  octave,  but  cannot 
strike  it  without  holding  the  thumb.  The  thumb  and  first 
finger  are  the  worst  purts,  as  the  thumb  will  not  go  out  quite 
far  enough,  and  the  first  finger  is  inchned  to  bend  hack.  The 
chilbhuns  lost  winter  were  nothing  to  what  they  were  before." 
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This  case  is  one  of  surpassing  interest,  and  is  most  instnictiTe 
from  the  point  of  view  of  nerve  pathology.     First,  as  to  the  tine 
of  duration  of  the  symptoms.     The  accident  happened  in  Much, 
1877,  and  in  August,  1881,  her  recover}',  though  still  progressiDg, 
is  yet  not  complete,  so  that  it  has  already  been  protracted  o^era 
period  of  nearly  four  years  and  a  half.     During  the  whole  of 
this  time  there  has  been  a  steady,   slow,   evenly  progressing 
recovery,  so  that  her  improvement  was  recognisable  from  month 
to  month.    Recovery  has  taken  place  in  a  regular  order :  sensatioB 
returned  first,  and  always  preceded  the  return  of  motion;  and 
muscles   situated  nearest  to  the  trunk  recovered  before  those 
which  were  more  distant  from  it.     At  present  two  muscles  of  the 
hand,  the  abductor  of  the  thumb,  and  the  first  dorsal  interosseonsi 
alone  remain  paralysed.      From    what  is   known  of   nenrons 
degeneration  and  regeneration  one  could  hardly  have  expected 
the  course  of  events  to  have  been  otherwise.     The  injury  in  this 
case  was  severe.     The  nerve-trunks  were  probably  bruised  and 
torn  by  the  head  of  the  humerus,  so  that  immediately  after  the 
accident  they   were  completely   "blocked"  to  upward  sensozy 
impressions    or    downward  motor   stimuli.     A   disused   nene 
degenerates  along  the  line  of  function,  and  the  motor  nerves  in 
this  case  rapidly  degenerated  from  the  point  of  blocking  down  to 
tlieir  terminations,  for  no  stimulation  could  possibly  reach  them 
either  directly  from  the  brain  or  be  reflected  to  them  through  the 
spinal   cord.     Accordingly,   within   a  month   or    so   after  her 
accident,  it  is  probable  that  each  motor  nerve  had  been  converted 
into  a  degenerated  cord  some  three-quarters  of  a  yard  long,  is 
incapable  of  conducting  stimuli  as  the  skin,  fat,  or  connective 
tissue.     Now,  as  the  degeneration  of  a  nerve  takes  place  iiom 
trunk  to  end,  so  its  regeneration  takes  place  in  the  same  direction, 
for  there  can  be  no  regeneration  unless  physiological  or  artificial 
stimuli  reach  the  point  to  be  regenerated.     Motor  stimuli,  both 
direct  and  reflex,  impinging  against  the  block,  gradually  indaee 
molecular  regeneration  and  the  power  of  conducting  stimuli ;  and 
thus  little  by  little,  as  the  stimuli  are  able  to  travel  further,  we 
get  a  complete  regeneration  of  the  nerves  (a  process  which  in 
this  patient  has  already  taken  four  and  a-half  years).     It  is  quite 
inconceivable  that  the  stimulus  which  seems  necessary  for  the 
regeneration  of  a  nerve  should  be  able  to  pass  by  any  onregenertted 
portion.     One  might  as  well  expect  the  makers  of  a  well  to  begin 
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16  middle.     Just  as  a  well  has  to  be  tediously 

bored,  so  is  a  degenerated  motor  nene  slowly  opened  for  the 

traffic  of  stimali  from  above.     Provided  stimuli  cau  reach  the 

nerve  the  power  of  regeueration  seems  almost  uulimited.  and, 

iileed,  when  pieces  are  cut  out  of  a  nerve-trunk  the  severed  ends 

im  capable  of  wormiug  their  way,  as  it  were,  towards  each 

ler,  and  eventually  effecting  a  janction  in  spite  of  every  adverse 

lumstauce.     It  seems   probable   that   the   bulbous   ends   in 

iputation  stumps  must  be  looked  upon  as  an  overgrowth  due 

the  arrival  of  stimuli  iu  the  stump  of  the  nerve,  which  are 

unable  t«  produce  their  proper  physiological  effect.     Bulbous 

nerve-ends,  according  to  \\'eir  Mitebell,  are  physiological  rather 

tlian  pathological,  and  arc  almost  iuvariably  present  in  stamps. 

The  earlier  return  of  sensation  in  all  cases  of  nerve-injury  is 
dpe  to  the  following  facts- — 1.  That  the  sensory  branches  from 
the  peripher/  to  the  obstruction  are  not  deprived  of  their  natural 
stimuli,  nud  presumably  do  not  entirely  degenerate,  and  are 
couseijuently  ready  to  resume  their  full  functions  directly  the 
obstruction  on  tlie  up-path  is  removed.  2.  That  in  tbo  paits 
above  the  block  the  incidence  of  impressions  of  various  kinds 
probably  8er\*e8  to  keep  up  in  some  degree  the  healthy  condition 
of  the  nerve ;  it  is,  in  short,  next  to  impossible  to  deprive  a 
it  its  natural  stimuli,  3.  That,  owing  to  the 
hii:h  exist  between  sensory  nei've  branchea, 
impressions  hB\'e  the  power,  to  some  extent,  of  choosing  the  path 
of  least  resistance.  Uence,  happily,  it  results  tliat  sensory 
impressions,  so  important  for  the  nutrition  of  the  limb,  are  able 
to  produce  tbeli-  physiological  eil'ects  in  spite  of  very  serious 
injuries. 

A  few  words  as  to  the  trophic  troubles  observed  in  this  patient. 
These  were  of  throe  kinds ; — 1.  Muscle -wasting.  2.  A  sluggish- 
ness or  absence  of  vascular  reaction  when  the  skiu  was  stimulated- 
3.  ScurtinesB  of  the  skin,  loss  of  noils,  and  a  tendency  to 
chilblains. 

Why  does  it  happen  that  muscles  paralysed  from  a  brain-lesion 
'\y  waste  at  all,  while  those  paralysed  from  destruction  of 
motor  cells  of  the  cord,  or  from  injury  to  a  nerve-trunk, 
rapidly  waste  and  degenerate  ?  Because,  in  the  lirst  case, 
physiological  stimuli  still  reach  it  through  the  cord,  while  iu  the 
second   case   it   is   completely  cut   off    from   every   source   of 
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physiological  stimnlation.  So  long  as  a  muscle  be  stimulated  it 
will  maintain  its  size,  no  matter  whether  the  stimnlns  earn  to 
it  from  the  brain  along  the  will-path,  or  from  the  sorfiiceordaep 
parts  along  the  path  of  reflected  impressions,  or  be  artifidilfy 
applied  to  it  by  means  of  a  galvanic  battery.  If,  on  the  other 
hand,  a  muscle  be  cut  off  from  all  sources  of  stimulation,  it  will 
TK-aste.  I  do  not,  of  course,  mean  to  say  that  there  may  not  be 
other  causes  for  musclo-wfisting,  but  I  have  never  enconntoed 
an  exception  to  the  rule  I  have  enunciated. 

With  regard  to  the  trophic  changes,  I  speak  with  less  confidence, 
but  I  must  express  my  absolute  disbelief  in  the  existence  of 
special  trophic  nerves ;  and  we  clearly  ought  to  exhaust  even 
possible  explanation  before  we  proceed  to  do  what  is  far  too 
common  in  nerve  pathology,  viz.,  to  give  ''  to  airy  nothings  i 
local  habitation  and  a  name.''     I  believe  that  tissue-chanftee 
other  than  muscle-wasting  are  often  due  to  the  cutting  off  &om 
the  vessels  which    supply  those    tissues    those    physiolo^eal 
stimuli  which  produce  the  contraction  and    dilatation   of  the 
vessels,  and  thus  exercise  a  local  control  over   them.    Eveiy 
paralysed  limb  is  deprived  of  one  important  aid  to  circulation, 
viz.,  the  muscular  contraction,  which  is  a  material  aid  to  the 
circulation,  especially  in  driving  the  blood  towards  the  heart. 
Every  paralysed   limb   must   therefore   be   at   a   nutritive  dis- 
advantage, but  yet  in  hemiplegic  limbs  whose  connections  with 
the  spinal  cord  are  normal,  no  trophic  changes  usually  occor, 
except  a  little  congestion.     When  the  motor  cells  of  the  cord  are 
alone  destroyed,  no  trophic  changes  occur.     When  a  mixed  nerve 
is  destroyed,  trophic  changes  are  very  liable  to  occur  to  some 
extent.     When  the  posterior  roots  and  sensory  paths  of  the  cord 
are  damaged,  trophic  changes  often  occur,  as  witness  the  joint 
affections   and   occasional  zona  of  locomotor  ataxy.     When  a 
purely  sensory  nerve,  such   as   the  fifth,  is   damaged,  trophic 
changes   are   common,    but   not   invariable ;    their  occurrence, 
according  to  some,  depending  upon  the  implication  or  otherwise 
of  the  Gasscrian  ganglion. 

Now,  in  the  case  we  have  been  considering  there  were  trophic 
changes.  There  was  impaired  vascular  reaction  on  stimulating 
the  insensitive  parts  of  the  limb,  and  it  is  tolerably  certain  that 
cutaneous  impressions  were  not  reflected  to  the  vaso-motor  nerves 
of  the  limb.     The  local  circulation  was  therefore  cut  off  from 
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ihe  stimiiliifl  of  mnscnlar  motion  and  from  the  stimnlns  of 
cutaneous  impressions.  It  must  not  be  forgotten,  however,  that 
impressions  made  upon  one  limb  seem  capable  of  being  reflected 
bo  the  Tessels  of  the  other,  so  that  impressions  made  upon  the 
left  arm  and  other  parts  of  the  body  were  probably  able  to  reach 
bhe  paralysed  limb.  This  fact  is  very  suggestive  of  the  importance 
irhich  it  is  in  the  animal  economy  that  cutaneous  impressions 
should  reach  the  vaso-motor  nerves.  A  sensory  impression  is 
Telt,  if  I  may  be  allowed  the  expression — (1)  by  the  brain ;  (2) 
by  the  muscles,  being  reflected  to  them  by  the  spinal  cord ;  (3) 
by  the  vessels,  being  reflected  to  them  by  the  cord  or  the  ganglia 
m  the  posterior  nerve-roots.  It  must  be  remembered  that 
conceivably  any  one  of  these  paths  for  sensory  impressions  may 
be  blocked,  while  the  other  two  may  remain  open ;  that  any  two 
may  conceivably  be  blocked ;  or  that  all  three  may  be  blocked. 
The  question  is  very  complicated  and  very  difficult  to  study.  The 
dependence  of  nutrition  upon  &  due  connection  between  the 
sensoiy  and  vaso-motor  nerves  combined  with  muscular  motion 
seems  to  me  extremely  likely.  Its  absolute  proof  or  disproof 
seems  almost  impossible. 


CHAPTER  IX. 

LEAD   PALSY   AKD    "VEGETABLE   PALSY." 

I  devoM  this  chipter  to  the  combined  study  of  lead  pilay  aod  the  pBTalysn  toUowing 
the  BO-c»lled  "  vejietable  colic "  of  Madrid,  bfcame,  in  cbaraoler,  conne,  ud 
treatment  the;  are  .ui  much  alike  n  if  the  caneea  were  the  aame. 

Lead  Palsy. — I  have  studied  Uie  musculiir  Etate  in  lead  palBy 
nitb  the  help  of  local  faradisation  in  more  than  150  cases.  .  .  . 
Lead  palsy  is  usually  limited  to  the  upper  limbs ;  Bometimee, 
however,  it  ia  general  from  the  first. 

Case  No,  55.^Lf(id  pulst/  of  the  tu'o  forearms  (under  31. 
Andral  at  the  Charite). — Gervaie,  a  typefonuder  since  1835,  had 
for  the  first  time  in  November  1845,  an  obstinate  constipation 
with  fever  and  vomiting.  The  constipation  yielded  in  seventeen 
days,  aft^r  leeches  to  the  abdomen  and  purgative  enemata. 
A  month  later  he  was  unable  to  extend  the  right  index  and 
thumb,  and  this  disappeared  in  three  months  after  a  coarse  of 
sulphur  baths.  In  November  1846,  he  had  a  second  similar 
attack.  In  1847  ha  had  violent  pain  along  the  back  of  the  fore- 
arm increased  by  pressure  especially  at  the  lower  fourth  of  the 
radius.  He  came  into  the  Charity  and  left  cured  at  the  end  of 
a  fortnight.  He  soon  noticed  that  he  could  not  extend  the 
middle  and  ring  fingers  of  the  right  hand.  He  continued  at  bis 
work,  though  the  paralysis  increased,  spreading  to  the  other 
fingers  and  to  the  muscles  of  the  front  of  the  forearm.  In 
January  1849,  the  paralysis  attacked  the  middle  and  ring  fingers 
of  the  left  hand,  and  in  April  there  were  pains  in  both  arms 
followed  by  paralysis  of  the  other  muscles  on  the  back  of  the  left 
forearm,  except  the  extensor  secundi  intcmodii,  extensor  ossis 
metucarpi  polticis,  extensor  of  the  little  finger,  and  supinators. 
He  was  then  admitted  to  the  Charity,  and  for  the  first  three 
weeks  was  treated  with  blisters,  sulphur  baths,  and  stryclmioA 
(both  by  the  mouth  and  hypodermically)  without  any  appre 
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I.RBalt.     As  the  Btrychniiie  caaeed  trouble,  local  faradisation  was 
floA  recourse  to. 

On  his  admisBion  I  establiabed  the  following  facte.     On  the 

[  right  aiile  there  was  forcible  flexion  of  the  wrist  and  fingers 

without   any   power    of   voluntary   extension,  but  if  the   near 

phalanges  were  Btraightenod  for  him  he  could  exteud  the  two 

end  ones.     Adduction  of  the  wrist  and  supination  were  pre- 

L  Bcrred.     There  was  considerable  wasting  of  the  muscles  of  the 

rliack  of  the  forearm,  so  that  the  outline  of  the  muscles  had 

I'.disappeared,  leaving  a  depression  between  the  radius  and  ulna. 

lOn  the  left  gide  there  was  wrist-drop,  with  some  slight  power  of 

I  extension  by  dint  of  effort,  and  loss  of  extension  of  the  first  three 

■  Angers ;  movements  of  thumb  and  little  finger,  and  adduction  of 

Lvrist  preserved.     The  other  muscles  were  leas  paralysed  than  on 

R'tbe  right  side. 

Under  the  influence  of  local  faradisation,  T  noted  on  Ihe  rii/ht 

s  that  the   extensor  communis  digitorum,   extensor  minimi 

ligiti,   extensor   secundii   internodi,  and   the   cxtensores  carpi 

Sialea  (U's  radtaux),  did  not  contract  to  a  maximum  current 

bith  moist  rheophores,  and  even  electro-puncture  (a  needle  being 

^nnged  into  the  musclc»)  only  caused  a  few  fibrillar}-  contractions 

litb  the  most  intense  current.     The  extensor  ossis  metacarpi 

1  contracted,  having  lost  only  about  a  third  of  its  electro- 

boscnlar  contractility.     The  other  muscles  of  the  forearm  were 

Jilectrically)  normal.     On  the  If/t  side  the  extensor  communis 

digitorum   and   the   extensor   secundi  intemodti  conti'actcd  as 

feebly  as  on  the  right.     The  extcnsores  carpi  ladiales  had  lost 

abont  half  of  their  contractility,  but  the  other  muscles  of  the 

^iiarearm  and  band  were  normal,     lu  the  muscles  which  failed 

)  contract  to  faradisation  the  patient  experienced  a  sensation 

Dike  that  which  accompanies  the  contraction  of  healthy  muscles, 

mt  this  sensation  was  very  feeble. 

I  have  given  this  case  in  detail  because  it  is  a  true  picture 

if  ooe  of  the  most  frequent  forms  of  lead  palsy. 

[In  a  similar  case  of   lead  palsy  affecting  the  left   arm,    it 

found   that — 1,    The   extensor   communis   digiiorum   and 

Ihe  extensores    curpi    radiales    did    not    contract    to    intense 

tents.     2.  That  the  other  muscles  of  the  arm  and  forearm 

ftietained   their  contractility,   except    the    middle   part   of    the 

~«ltoid,    which   did    not    contract    to    the    strongest  current. 
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althongh  tbo  correepoudiiig  muscle  contracted  perfectly  to  i 
feeble  current.  3,  That  electro -muscular  sensibility  was  only 
feebly  diminished  even  in  those  muscles  which  had  lost  their 

contractility.] 

In  these  cases  there  is  one  striking  fact,  viz.,  that  tbo  Iobs  of 
electro-mnscular  contraclility  always  seems  to  affect  certain 
mnsclea  by  preference,  even  when  the  whole  limb  is  paralysed. 

If  close  attention  be  given  to  the  course  of  this  disease,  and  the 
order  in  which  the  muscles  are  affected,  it  will  be  fonnd  that  tbe 
extensor  communis  d'ujHorum,  extmsar  indicig,  extensor  ?ninimi 
digiti,  and  the  extcNsor  secundi  interjtodii,  are  the  first  to  suffer 
in  their  electro-contractility. 

When  the  common  extensor  alone  is  paralysed,  the  patient 
loses  the  power  of  extending  the  near  phalanx  of  the  middle 
and  ring  fingers,  the  index  and  little  lingers  retaining  some 
power,  thnnlts  to  their  proper  extensors.  The  trouble  may 
affect  singly  and  unequally  not  only  each  of  these  extensor 
muscles,  but  even  the  separate  bundles  of  the  extensor  com- 
munis. Thus  in  a  patient  with  partial  paralysis  of  the  baud  I 
noted  a  considerable  loss  of  electro -contractility  merely  in  tbo 
extensor  indicis  and  the  extensor  seenndi  intemodii,  muscular 
power  being  generally  weak  in  the  forearm.  In  other  cases  the 
extensor  minimi  digiti  retained  its  contractility  even  when  the 
other  extensors  had  lost  it  in  whole  or  in  part. 

From  the  extensors  of  the  fingers  the  loss  of  electro -muscular 
contractility  spreads  to  the  exten sores  carpi  radiales.  They 
may  be  affected  singly  or  together.  In  the  first  case  it  is  always 
tbe  extensor  earpi  nulialis  brevior  which  is  first  attacked,  and 
when  they  are  affected  together  tbey  are  unequally  affected,  and 
the  "  brevior"  is  always  the  worst. 

Finally,  the  extensor  carpi  ulnaria  {rtiMtitl  pogterieur),  tbe 
extensor  ossis  metacarpi  polliois  (ton;/  abdiictur),  and  the  extensor 
primi  intemodii,  are  almost  always  the  last  muscles  of  the  back 
of  the  forearm  which  lose  their  faradic  contractility.  In  all  iny 
patients  the  supinators  and  the  anconeus  have  preserved  their 
contractility  intact.  I  will  not  try  to  explain  tbe  immunity  of 
these  muscles,  which,  equally  with  others,  are  supplied  by  the 
musculo- spiral  nerve. 

In  lead  palsy  the  mnacles  of  the  front  of  the  forearm  and  palm 
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1  tbcir  normal  c-ontrnctilHy,  although  their  Tolontaiy  power 
ufiors  B lightly. 
.UtJiough  I  hiira  jtist  said  that  the  mascles  of  the  palm  are 
i>t  unlinnrily  attacked,  1  hiivo  DuverthelesB  six  times  seen  the 
insclefl  of  the  right  thenar  eminence  deprived  of  electro-contrac- 
Uly,  and  muidi  wasti^d  iu  [lAintcrs  suffering  from  lend  paby. 
fona4ti\y  nttrtbuteil  this  wasting  to  tlie  pressure  of  the  bundle 
f  the  brush  and  not  to  the  lead,  but  I  now  belie?e  that  the  lead 
I  ihe  roal  caase  of  it.  I  have  uoliitid  that  this  form  is  often  ecen 
I  lUoir  cases.  I  have  seen  two  examples,  among  others :  one  in  a 
psigner  who  was  poisoned  by  holding  his  brashea  in  his  moath, 
kd  wbn  had  doable  wrist-ilroj)  t>nd  au  incomplete  wasting  of  the 
Rtiar  cioinence  on  the  right  side ;  the  other  in  a  colorist  in 
lom  the  disease  was  limited  to  the  right  side.  In  the  last 
ae  the  paralysis  of  the  extensors  was  soon  cured  by  local  fara- 
wlioD,  bat  the  wasting  of  the  thenar  eminence  persisted.  la 
ntb  tbese  patients,  as  well  as  in  those  in  whom  I  have  noticed  a 
milar  wssliug,  the  lead  poisoning  was  produced  slowly  by  small 

The  altered   electric   contractility   is  not  always   limited   to 

I  mnacdcs  on  the  hack  of  the  forearm.     It  often  affects 

b  deltoid  without  affecting  the  arm.     In  the  arm  the  tricops 

uiura   often  affected   than   the   biceps.     Finally,  when   lead 

f  affects  all  the  muscles  of  the  upper  limb,  in  addition  to 

supinator  and  tlie  muscles  on  tlie  front  of  the  forearm,  I 

Vtt  always  noticed   that   the  pectoralis  major,  the  trapezius, 

bA  tbn  muscles  attached  to  the  infra-spinous  fossa  {Irs  miinrlca 

■»C  ihiris  In  Jcnne  toiin  vfiincMse)  contract  naturally  to 

ridiy  .  .  . 

Th«  deltoid  isi  Komotimes  the  first  muscle  to  be  attacked.  .  .  . 

loas  the  losa  of  eloctric  contractility  precede  or  follow  the  loss  of 

Dtontarr  power  ?      I  have  not  yet  the  material  for  ausweriug 

ia  qncKlion ;    but  I  have,  uevertlieless,   noticM  even  in  the 

,   recent   cases   that   the   loss   of  electric  contractibty  had 

,  and  I  have  never  knonii  it  to  increase 

isivvly,  us  ill  other  cases  of  paralysis, 

AlthoQgh  the  muHcles  lose  tbeir  contractility  they  retain  a 

sat  part  of  their  sensibility. 

A  limb  the  seat  of  lead  palsy  is  usually  thin,  but  it  is  iiote- 
iTiby  tbni  iraaliiig  attacks  mainly  those  mnacbs  which  have 
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soflered  in  cheir  contraetility,  and  I  believe  it  is  tbese  leet  wluch 
have  ander^Tone  che  action  of  lead  poisoning.  The  other  mnades 
are  leas  damaged,  and  iiniddy  recover  their  power  under  treat- 
ment. 

Pathologieal  anatomj  confirms  this  view,  as  the  fidlowing  case 
shows : — 

Om**  Ao.  J6. — ^In  ISol  a  man  died  in  the  St.  Loois  Hoqiitaly 
ander  IT.  Briquet,  who  had  had  a  bilateral  lead  palsy  d  some 
mnscles  on  the  back  of  the  forearm  for  more  than  twenty  years. 
I  had  proved  during  lifo  that  these  muscles  had  lost  their  con- 
tractility, while  those  on  the  fironn  of  the  forearm  retained  it. 
These  latter  were  weak  and  wasted,  it  is  true,  but  to  a  much 
less  extent  than  the  paralysed  moscles.  Post-mortem,  those 
mnscles  which  ha^l  lost  their  electric  contractility  were  fonnd  to 
be  of  a  pale  yellow  colonr.  and,  wich  the  microscope,  were  shown 
to  be  partly  in  a  state  of  fatty  degeneration.  The  mosdes  on  the 
front  of  the  forearm,  on  the  contrary,  were  in  a  normal  condition. 

It  is  oalv  affcer  manv  vears  that  the  chan^  in  the  textore  of 
the  mnscles  apparently  begins,  for  I  have  seen,  in  the  wards  of 
my  late  friend  M.  .\jan,  the  muscles  of  a  patient  who  died  of 
fever,  bat  who  hail  had  lead  palsy  limited  to  the  forearm  for  six 
or  seven  months.  The  muscles,  in  which  I  had  established  a 
considerable  dimination  of  electric  contractility,  and  which  were 
mach  wasted,  were  shown,  by  the  aid  of  the  microscope,  to  have 
perfectly  normal  fibres. 

Lead  palsy  sometimes  attacks  the  whole  system  at  once ;  and 
[  }i;ive  seen  in  such  cases  the  diaphragm  suffer  with  the  rest 
of  the  body.  •  .  .  Even  when  the  paralysis  extends  to  all  the 
rnnscalar  svstem  I  have  noted  that  the  loss  of  electric  contractilitv 
has  its  seat  of  election  in  certain  muscles. 

Caste  Xo.  57  is  that  of  a  worker  in  a  white  lead  factorv,  who 
was  entirely  paralysed,  except  in  the  face,  and  whose  mnscnlar 
system  had  rapidly  wasted.  Dachenne  proved  that  electro- 
muHcalar  contractilitv  was 
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TIjib  patient  recovered  rnpidly  under  treatment,  escepting  in 
tiuMe  muKcIcs  which  had  lust  their  electric  eoutraclility,  and  eveu 
^beii  these  hiGt  reeovered  tbelr  power  of  Toliiiitary  contraction  it 
HIS  (btuid  that  they  atilt  fuiled  to  respond  to  this  8trnii|;est 
tiectno  eurrentg.  This  singular  condition  iH  referred  to  che- 
where.]  .  .  . 
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B  in  ail  particnlarH  closely  resembles  lead  palsy. 


[DachfliiDc  qaotus  several  cases  which  are  nothing  more  nor 
at  than  cases  of  lead  palsy,  presenting  all  the  symptoms, 
telaiiTc  of  Lho  grey  line  on  the  gums.  Many  of  the  cases 
Bcnmid  in  persona  employed  on  hoard  ship,  and  Diiclieiine  is 
Dcliocd  to  think  that  the  distilling  apparatus  (the  worm  of  which 
Ao  of  lead)  may  have  been  the  source  of  the  lead  poisouing.j 


TRKintSNT. — [Duchenne  insists  on   the  importance  of  em- 

iafi  local  faradisation,  which  he  has  fonnd  of  great  service 

rli«D  k1)  other  means  of  treatment  have  failed.] 

ht-md  ptilny  interferes  witli  the  use  of  the  hand  in  proportion 

.  the  damage  to  the  extensors.     For  their  indindual  treatment 

i«  important  to  diagnose  exactly  the  condition  of  each  of  these 

i«D)ian,  which,  without  oounling  the  extensors  of  the  lingers, 

e  Uiro«   in    iinmbcr ;    the    extensor    carpi    riidialis    longior 

•mier  r<idial\,   the   extensor  carpi   radialis   brevior   (sfcoiid 

liat),    and    the    extensor   carpi    uluaria    [cubital    p'slrririir). 

'.tcetiie  exploration  'a  tliv  best  method  of  determining   tboir 


288  LEAD  PALSY  AND   "  VEOETABLE  PALSY.*' 

condition,  bat  there  are  other  ways  which  I  will  indicate.  .  .  . 
If  (in  a  healthy  individual)  one  causes  the  alternate  coniradion 
of  these  three  muscles,  it  will  be  observed — 1.  That  the  extensor 
carpi  radialis  longior  extends  and  abducts  the  wrist.     2.  That 
the  extensor  carpi  radialis  brevier  extends  the  wrist  wiilumt 
causing  any  lateral  movement.     8.  That  the  extensor  carpi 
nlnaris  causes  a  feeble  extension  of  the  hand  with  addaction. 
If,  with  the  hand  adducted,  the  extensor  carpi  radialis  longior 
is  made  to  contract  while  the  extension  of  the  hand  is  opposed 
one  sees  it  produce  a  great  lateral  movement  until  the  maximmn 
of  abduction  is  reached.     If  the  extensor  carpi  nlnaris  is  th<ai 
made  to  contract,  the  extension  of  the  wrist  being  prevented,  a 
great  movement  is  produced  in  the  opposite  direction.     The  ex- 
tensor carpi  radialis  longior  is  the  extensor  abdtictar,  the  extensor 
carpi  ulnaris  is  the  extensor  adductor,  and  the  extensor  caipi 
radialis  brevior  is  the  direct  extensor.    When  these  three  muscles 
are  paralysed  together  the  wTist  drops  and  the  patient  is  quite 
unable  to  extend  it,  no  matter  what  efforts  are  made.     If  the 
extensor  carpi  ulnaris  remains  sound,  while  the  other  two  are 
paralysed,  the  wrist  drops  and  is  dragged  in  the  direction  of 
adduction,  so  that  the  fifth  metacarpal  bone  makes  with  the  ulna 
an  angle,  more  marked  than  in  health,  because  the  addueting 
power  of  the  extensor  carpi  ulnaris  is  not  antagonised  by  the 
extensor  carpi  radialis  longior. 

The  paralysis  of  the  extensor  carpi  radialis  brevior  causes  the 
wrist  to  drop,  but  the  patient  by  shutting  the  hand  (i.«.,  by 
shortening  the  flexors  of  the  fingers  and  neutralising  their 
antagonism)  can  raise  the  wrist,  which  falls  again  directly  there 
is  the  slightest  extension  of  the  fingers. 

If  the  paralysis  of  the  extensor  carpi  radialis  brevior  is  com- 
plicated with  paralysis  of  the  extensor  carpi  ulnaris ;  the  extensor 
carpi  radialis  longior,  which  is  no  longer  checked  by  its  direct 
lateral  antagonist,  keeps  the  wrist  forcibly  abducted  {addtu:t!ion  ? 
in  text). 

There  is  no  need  of.  insisting  on  the  importance,  in  diagnosis 
and  prognosis,  of  a  knowledge  of  these  physiological  and  patho- 
logical facts  revealed  by  electricity.  On  first  examining  a  patient 
with  lead  palsy  of  the  arms  I  always  make  him  hold  his  arms 
in  front  of  him,  and  by  the  attitude  of  his  wrists  alone  I  can  tell 
if  his  extensors  are  wholly  or  partially  paralysed. 
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.  If  the  wrist  drops  and  is  not  abnormally  abdacted  I  am 
tanre  that  all  three  muscles  are  paralysed. 

2.  If  the  wrist  drops  and  is  adducted  I  conclude  that  the 
AXtensor  carpi  ulnaris  is  sound,  while  the  extensores  carpi 
radiales  are  paralysed. 

.  If  the  patient  can  raise  his  wrist  only  after  abutting  the 
Stand  I  know  that  the  paralysis  is  Umited  to  the  cxt«nsor  carpi 
dialis  brevior,  if  the  wrist  is  extended  straight  on  the  forearm. 
4,  Finally,  if  when  tlio  wrist  is  raised  in  this  way  it  is 
abducted  I  know  the  extensor  carpi  ulnaria  is  paralysed  as  well 
u  the  extensor  carpi  radialis  breviur. 

These  signs  are  invariable,  and  have  never  deceived  me. 
An  exact  knowledge  of  the  amount  of  damage  to  the  mnscles 
m  lead  paUy  is  important,  because  the  electric  stimulation  of 
icb  of  them  ought,  both  as  regards  intensity  and  duration,  to 
e  proportioned  to  the  intensity  of  the  paralysis. 
The  radiala  are  the  first  to  recover  under  the  influence  of 
iradism.  This  is  fortunate,  for  without  ibem  tiio  band  is 
most  useless.  And  further,  the  flexors  of  the  lingers  can 
tmly  act  provided  the  flexors  and  extensors  of  the  wrist  maintain 
t  as  steady  as  if  it  were  part  of  tbe  forearm. 

The  extensor  carpi  radialis  longior  is  the  first  to  recover,  and 
this  almost  always  long  before  the  extensor  carpi  radialis  brevior. 
[  have  seen  cases  in  which  the  tatter  has  remained  persistently 
ery  weak. 

It  would  have  been  unfortunate  if  the  extensor  carpi  radialis 
longior  had  shown  itcielf  tbe  most  sensitive  to  the  poison  of  lead 
md  tbe  most  stubborn  under  treatment,  for  this  muscle  is  more 
indispensable  than  tbe  extensor  carpi  radialis  bre\ior  for  the 
atility  of  tbe  hand.  I  may  quote  the  ease  of  young  M.  X., 
who  had  been  long  deprived  of  his  extensor  carpi  radialis  longior, 
but  managed  nevertheless  to  extend  his  wrist  with  his  extensor 
Oerpi  radialis  brevior  and  extensor  carpi  ulnaris.  But  his  wrist 
-was  so  much  adducted  that  certain  uses  of  tbe  band  were  much 
hindered  thereby.  Thus,  if  he  wanted  to  touch  his  mouth 
or  the  opposite  ear  with  his  fingers,  the  attitude  of  his  hand 
thwarted  the  movement  by  its  incbnation  towards  tbe  ulnar  side. 
Almost  as  soon  as  patients  regain  tbe  power  of  extending 
tbe  wrist  they  resume  their  usual  occupations  in  spite  of  tbe 
.|iaralysis  of  the  extensors  of  the  near  phalanges  (loosely  styled 
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the  extensors  of  the  fingers)  and  the  extensors  of  the  thnnk 
Thos  they  write  easily  enough  prorided  there  be  no  pandyss  of 
the  extensor  primi  intfmodii.  and  painters  hold  their  bnuto 
firmly.  [These  patients  are  often  sent  back  to  their  work  before 
their  recovery  is  complete,  and  then  they  speedily  relip. 
If,  however,  they  can  be  persuaded  to  give  up  their  dangeioas 
occupation  their  core  is  lasting/ 

I  have  alwavs  noticed  that  the  deltoid  soon  recovers  note 
local  faradisation.  .  .  .  [When  the  paralysis  is  general  those 
muscles  recover  easily  enough  which  are  not  the  ones  nsuillj 
affected  in  lead  palsy/ 

The  method  of  farad ising  which  I  have  found  most  nsefol  in 
the  treatment  of  lead  palsy  is  almost  precisely  that  which  I  use 
for  paralysis  from  nerve  injury.     Thus — 

1.  The  current  of  the  primary  coil,  as  strong  as  possible  9sA 
with  rapid  intermissions,  must  be  used,  and  mainly  to  thooe 
muscles  whose  contractilitv  and  sensibilitT  are  the  weakest.  The 
current  of  the  primary  coil  with  rapid  intermissions  is,  as  one 
knows,  that  which  acts  most  powerfully  on  muscular  nutrition 
and  sensibility  at  the  same  time  that  it  recalls  voluntary  power. 

2.  The  sittings  must  not  last  more  than  ten  minutes.  Longer 
sittings  may  cause  cramp,  and  be  followed  by  pain,  and  produce 
an  opposite  effect  to  that  desired. 

8.  Sittings  renewed  every  other  day  have  been  found  to 
answer  well  with  my  patients. 

4.  They  were  treated  solely  by  local  faradisation.  Nevertheless 
the  association  of  sulphur  baths,  strychnine  internally,  gymnastic 
exercises  (of  the  kind  which  I  have  called  nervoui),  and  different 
forms  of  shampooing,  cannot  fail  to  hasten  the  cure. 

[Continuous  currents^  which  were  found  most  useful  by  Bemak 
in  the  treatment  of  lead  palsy,  proved  feir  less  useful  than  ian- 
disation  in  the  hands  of  Duchenne.] 


CHAPTER  X. 


PAn&LISES    FROU    I 


[  Bivs  B«en  UiG  coQtiiiiied  impression  of  cold  caaso  aq  nctite 
^inai  poruljais,  or  a  paralysis  following  a  nenritis  or  primary 
fcrm  paralysis  (uHoally  of  tlie  umsculo-spiral),  or  a  paralysis 
bnowiBg    mnMcoliir    rhenmntiam,    especially    of    the    deltoid. 
bring  elsewhere  described  acute  spinal  paralysis,  I  need  only 
B  llic  othi'r  forms  in  this  chapter. 
Paralynit  fnllowinfi  SniritiK  llir  n-iiult  of  Cold. 
ktlUT  n  neuritis  caused  by  cold   the  pains   sometimes   dis- 
icar    almost    suddenly,   and    the    regions   supplied   by   the 
<mnl  DefTC  are   stricken   vrith  paralysis   of  sensation   and 
don.     A  few  days  later  the  mnscies  lose  their  electric  con- 
AQity  and  wusti'. 

StiiFToHB  AND  CouKSE. — At  the  commencement  there  is  pain 
long  lite  course  of  a  nerve,  feeble  at  first,  and  then  increasing 
Ipidly.  I  hoTO  often  knoivn  the  pains  violent  from  the  first. 
Aiay  are  nsaally  coutinuoas,  but  with  paroxysms  of  severe  pul- 
itiiii;  stabbing;  pain  radiating  from  the  damaged  nerve.  They 
n  accompanied  by  over-seusitiveneBS,  creepings  and  pricldugs  in 
Iw  rod  of  the  Jimb  supplied  by  the  nerve.  Tbey  are  increased 
J  moveniDiit  or  by  pressure  of  the  intltimed  nerve,  the  size  of 
rhicb  is  increused.  Some  patients  bave  complained  of  a  little 
iror  «t  the  oatsct,  and  almost  all  have  said  that  the  affected 
mba  were  too  hot. 
TbMie  pains,  difficult  to  diagnose,  have  been  attributed  to 
ftonlgia.  The  only  sign  which  could  lead  one  to  suspect  or 
noiguiso  the  esistenue  of  neuritis  is  the  increase  of  temperature 
I  the  region  where  the  paius  are  situated. 
Bat  Ui«ni  soon  appt-ar  unmistakeahle  sJgua  of  tbo  nrgntiic 
f  in  the  painful  n«rvo.  In  fact  afltr  lasting  some  time  (it 
J  he  Dumthv)  the  pains  cease,  usually  suddenly,  and  give  place 
*  fnn  L'Eltclriialim  LoailiiM,  8rd  «d.,  pp.  «?!— 710. 
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to  paralysis  of  the  musclea  enpplied  by  the  affected  nerve. 
the  Bame  tima  there  is  a  lessening  or  loss  of  the  sensibility  of  the 
akin  and  muBcIcB  of  the  paralysed  area,  and  the  electric  con- 
tractility of  the  muscles  is  also  lessened  or  lost.  Lastly,  the 
muBcles  waste  by  degrees,  and  there  is  a  fall  of  temperature  il 
the  disturbed  region,  with  pallor  of  the  skin,  and  a  lessening  1 
the  size  of  the  veins. 

Cause,  &c- — The  name  shows  that  the  impression  of  cold  a 
prolonged  chill  during  sweating  are  the  usual  causes  of  this  kind 
of  paralysis.  ...  I  have  met  with  paralytic  neuritis  in  most 
of  the  nerves  of  the  limbs.     I  will  give  only  one  eiample. 

Case  No.  58. — My  worthy  confrere  and  friend  M.  Campbc 
sent  mo  in  1870  a  workman  from  the  Mint,  who  had  a  wastii 
paralysis,  with  Iobb  of  electric  contractility  and  sensibility  id 
all  the  muscles  supplied  by  the  musculo -spiral  (radial)  nerve. 
It  had  been  preceded  by  frightful  pain  in  the  region  of  this 
nerve  and  its  branches.  At  the  outset  there  had  been  one  ( 
two  days  of  fever  with  bnroing  pain  in  the  affected  limb. 

After  three  months  the  pains  disappeared  suddenly,  and  i 
muscles  supplied  by  the  nerve  were  paralysed  and  wasted  rapidly. 
From  this  time  the  temperature  of  the  hmb  fell.  Blisters 
having  beeu  used  to  the  back  of  the  forearm  without  effect  tJie 
patient  was  sent  to  me  to  be  treated  for  his  paralysis. 

By  reason  of  the  long  duration  of  the  neuritis,  the  rs^ 
wasting  of  the  muscles,  and  tlie  loss  of  electric  contractility  tJ 
prognosis  seemed  to  me  to  be  grave,  but  experience  had  aire 
taught  me  that  this  kind  of  paralysis  could  be  cured  by  loc 
faradisation.  This,  in  fact,  happened  in  this  case:  after  fiftei 
sittings  I  saw  movement  and  nutrition  begin  to  return. 

This  case  was  seen  by  some  who  attend  my  clinic  (ama 
others  by  M.  Charcot,  who  was  present  on  one  occasion). 
may  serve  for  instruction  as  to  the  prognosis  of  par&lrf 
neuritis,  and  the  best  way  of  treating  it  electrically. 

Rlicumalism  of  the  Deltoid. 

[The  chilling  of  the  shoulder  when  the  akin  is  sweatii^c  o: 
causes  a  trouble  called  rheumatism  of  the  deltoid,  and  of  t 
I  have  noticed  three  forms,  viz.  :— 

1.  Simple  rlieamniism  of  the  deltoid.  This  is  characterise 
by  pain  only,  often  deep,  tearing  and  stabbing,  and  increased  by 
movement.      The  whole  or  part  only  of  the  deltoid  may  he. 
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^affected.  The  pain  is  so  great  that  the  patient  dares  not  move 
jfaiB  arm,  and  believes  himself  paralysed.  The  trouble  may  last 
days,  n'eeks.  or  moaths. 

Waslhiii  rlieiiinatism  of  the  deltoid,  m  which  tbo  pains  are 
eeded  by  wasting  of  the  whole  mnsclc,  or  of  that  part  of  it 
which  is  affected,  although  voluntary  and  electric  contractility  arc 
preserved.  After  the  pains  have  disappeared  there  is  weakness 
of  the  muscle  proportioned  to  the  wasting. 

3.  ParitUjtic  rkeiiinatisin  of  the  ddtoid,  in  which  the  pains  are 
IbUowod  by  paralysis.  In  this  form  there  is  loss  or  lessening  of 
electro-muscular  contractility  and  sensibility. 

The  last  form  is  undoubteJiy  due  to  a  true  neuritis,  for  not  only 

e  all  the  symptoms  present,  but  this  opinion  has  many  times 

received  support  from  the  fact  that  undoubted  neuritis  of  other 

»rda  or  filaments  of  the  brachial  plexus  has  been  present  at  the 

me  time. 

The  first  two  forms  are  not  caosed,  Duchenne  thinks,  by  an 
[anic  change  in  the  circumfiex  nerve,  but  rather  by  neuralgia, 
rritation,  or  inflammation  of  its  ultimate  twigs  {trarail  irr'Uali/ 
inftammntoire). 

For  the  treatment  of  the  first  two  forma  Duchenne  strongly 
recommends  faradisation  hcalli/  applied  to  the  skin  over  the 
lelioid,  care  being  taken  not  to  allow  the  muscle  to  contract, 
e  skin  should  be  powdered  with  starch,  and  the  rbeopbores 
Aiould  be  dry,  or  the  hand  of  the  operator  previously  powdered 
may  be  used  as  a  rheopbore. 

He  has  found  faradisation  far  more  useful  than  continuous 
enrrents,  and  although  he  has  often  known  the  former  succeed 
where  the  latter  failed,  be  has  never  noticed  the  reverse  effect- 
In  the  wasting  form  Duchenne  recommends  the  alternate  use 
of  ^radism  to  the  skin,  and  the  continuous  current,  "the  first 
1  the  hope  of  curing  the  rheumatic  pains,  and  tbo  second  to 
aickcn  the  nutrition  of  the  wasted  deltoid.  This  method  of 
nixed  and  rational  electrisation  has  appeared  to  mo  the  best. 
iy  faradisation  of  the  skin  I  have  conquered  the  pains  which 
id  not  yield  to  the  continuous  current,  and  by  applying  the 
itter  BO  as  uot  to  cause  muscular  contractions  in  the  deltoid 
,  have  aided  the  return  of  nutrition  without  running  tbo  risk  of 
nnging  back  the  pains,  which  might  have  been  done  by  muecular 
lisatioD."] 
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Paralysis  of  the  Musculo-spiral  (radial)  Nerve  from  Cold. 

Symptoms. — There  are  no  premonitory  symptoms.  It  is 
nsually  after  sleeping  with  the  arm  exposed  to  a  cold  diaagbt, 
or  resting  on  the  damp  ground,  that  the  patients  feel  on 
waking  a  numbness  and  creeping  to  the  ends  of  the  fingen. 
They  can  neither  raise  the  wrist  nor  extend  the  fingers.  Then 
is  complete  paralysis. 

A.  The  physiological  investigation  of  the  voluntary  movementi 
shows  that  the  paralysis  affects  all  the  muscles  supplied  by  tte 
musculo-spiral,  and  is  strictly  limited  to  these.  This  is  sbotrn 
by  the  following  facts : — 

1.  With  the  elbow  half  flexed  and  the  forearm  half  prone,  if 
the  patient  be  asked  to  bend  the  elbow  more  while  the  movement 
is  gently  opposed,  there  is  not  felt  any  contraction  or  hardening 
of  the  supinator  longus.  This  shows  a  paralysis  of  the  mnsek 
which  I  have  experimentally  demonstrated  to  be  a  flexor  of  the 
half-pronated  forearm  (jUchisseur  semi-jn'onateur  de  rarani 
bras). 

2.  When  the  arm  is  extended  and  pronated,  supination  cannot 
occur,  unless  the  hicejys  energetically  contract  and  half  flex  the 
elbow.  This  would  not  occur  if  the  supinator  hrevis  were  able 
to  act,  for  it  is  the  only  independent  supinator  muscle,  while  the 
biceps  causes  flexion  and  semi-supination  concurrently.  I  hate 
never  noticed  this  evidence  of  paralysis  of  the  supinator  brevis  in 
lead  palsy. 

3.  The  flexed  wrist  can  neither  be  raised  nor  moved  sideways 
by  the  patient  when  it  rests  on  a  flat  surface.  This  shows 
paralysis  of  the  extensores  carpi  radialcs  and  extensor  carpi 
ulnaris. 

4.  The  patient  cannot  extend  the  near  phalanges  (which  are 
flexed  on  the  metacarpals),  owing  to  the  paralysis  of  the  extensor 
communis  digitorum. 

5.  While  the  fingers  are  thus  flexed  in  the  palm  he  cannot 
move  them  sideways.  From  this  one  might  think  that  the 
intcrossei  were  weak  or  paralysed,  but  if  the  hand  be  placed 
on  a  flat  surface  it  will  be  seen  that  the  fingers  can  be  made  to 
move  to  and  fro  (sideways).  It  is  easy  in  another  way  to  show 
that  the  interossci  are  sound,  for  when  the  near  phalanges  are 
straightened  (passively)  it  is  seen  that  the  patient  can  ext^d  the 
f;wo  last  phalanges  on  the  first.    To  understand  why  he  can  do 
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this  when  the  extensor  commnnis  is  paralysed,  it  must  bo  re- 
membered that  I  haye  shown  the  interossei  to  be  the  only  extensors 
of  the  two  end  phahmges. 

6.  When  the  patient  closes  his  hand  it  can  be  felt  that  the 
flexors  of  the  fingers  hare  Terr  little  power.  Neyertheless  these 
mnscles  are  not  paralysed.  To  prove  this  it  is  sufficient  to  hold 
the  wrist  straight  firmly,  when  the  flexors  of  the  fingers  will  be 
fonnd  to  contract  forcibly.  The  weakness  of  these  mnscles  was 
merely  apparent,  and  was  dne  to  the  slackness  of  the  tendons 
produced  by  the  flexion  of  the  wrist  from  the  paralysis  of  its 
extensors. 

The  paralysed  mnscles  retain  their  normal  electric  irritability, 
and  nsnallv  also  their  sensibilitT.  Most  of  the  nses  of  the  baud 
are  brought  to  nanght  by  palsy  of  the  mascnl'vspiml.  I  have 
only  once  noticed  that  the  sensibilirr  of  the  skin  of  the  forearm 
and  hand  was  weakened,  althoogfa  the  moscolar  sensibility  was 
maintained. 

Such  are  the  symptoms  at  the  ootset  of  this  form  of  p^iraly^i*. 

B.  In  a  more  advanced  stage  the  mxisicles  gradnally  want/r. 
This  wasting  may  in  the  end  be  considerable,  bit  I  hare  nov^^r 
seen  the  mnscles  changed  in  texr:ire. 

In  the  end  also  other  muscles  of  tLe  f<>rearm  and  hsi:A. 
especially  the  flexors  of  the  finiier;,  f^U  inv^  a  r^t^  of  v.-r:;!- 
paralysis.  Thus  the  palient  closes  Li^  Land  v*tt  ffntlly,  ^.-TfrL 
when  the  wrist  is  straight^rneil  for  'fArri  and  <Aii  lArdly  etVrn'i  tii*r 
two  last  phalanges  when  the  firs:  ar^  j^-^ilrelj  *iV^:L,ifA,  Tiilis 
feebleness  is  caused  by  the  iiiartion  aiid  Oy^tii-c-ed  ^ufjrjtzy.zj'X  <A 
these  mnscles,  for  if  their  exercise  bt  ^i^r^v^iri^^  by  %zi  aj/j/arataji 
for  keeping  the  wrist  and  firsi  phalanges  tfneixi<iA  we  v/vii  h^ 
their  power  retnm. 

C.  Paralysis  of  the  imiscil'^^piThl  frvii  coli  it  lu  hhklf  f*:ij- 
less  {indohntt}.  Xereniitltsc  it  (/f*.«KL  Lt jtjieiif  tiiat  tLt  c^vLtii.'i'rJ'i 
flexion  of  the  wrist  ends  br  tfe-iiviLz  ;rr«t:  £k::;rie  of  tL*:  k-^tv^I 
joint  and  a  pminfol  swellinj?  on  iL/h  bw:i:  of  h.  »LicL  vwnit  ^o  '^*c 
to  be  produced  by  a  disKrasicc:  of  iLk  *;vyif:iihrjr  vejudvjiJLC. 

Cause. — The  fonnof  pKn];cit^  i^idti  I  hiu  dewrribii^  it  ctTiwr^, 
as  I  haye  already  said,  by  eijOF:ir»r  Vj  uu'jltt  t/.id,  or  v>  ai  draLu;dtT- 
kc,  acting  specially  on  tue  i^T^aniu  I  Lare  vjl]f:ffJ:>i  iiior^  tbai!; 
100  cases  of  it.  In  almost  all  ii  coxrvunoufc  di;^:  cLii!  of  tL^ 
forearm  caused  the  hxaautiiMS^  abd  wmyleub  yuad}^  of  ilk^ 
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muscalo-spiral  nerve,  and  strangely  enough  it  almost  alw^^^T^ 
occurred  during  sleep. 

It  is  important,  therefore,  to  know  how  this  palsy  may  ^ 

produced. 

Workmen,  for  example,  when  taking  their  accustomed  a1 
dinner  nap  go  to  sleep  under  a  shed  with  one  of  the 
generally  naked,  exposed  to  a  draught.     They  may  sit  with  th^^Si' 
arms  crossed,  or  lie  on  the  cold  or  moist  ground  with  one  of 
arms  under  the  head.     They  remain  thus  for  an  hour  or 
and  when  thej  wake  the  arm  is  paralysed. 

I  have  seen  several  persons  who,  having  in  hot  weather  fall^  -0 
asleep  on  the  shaded  turf,  have  suffered  in  a  like  way. 

It  is  not  less  dangerous  to  fall  asleep  with  tlie  naked  arms  on.  f^- 
side  the  bed,  placed  beneath  the  head,  for  if  a  draught  strike  upon 
one  of  the  sweating  arms  this  same  paralysis  may  be  'produced- 
Of  this  I  have  many  examples. 

Finally,  I  have  known  this  palsy  produced  in  the  {oUcming 
way.  Two  people  fall  asleep  with  their  naked  arms  crossed  on 
the  chest  near  a  stove  or  in  a  hot  room  while  the  window  or  door 
is  open.  In  one  case  it  was  a  portress  who  fell  asleep  in  lier 
chair  after  doing  a  little  washing,  with  her  wet  arms  crossed  on 
her  chest.  In  another  case  it  was  a  barber  of  Yillette  who,  in 
his  shirt  sleeves,  was  taking  a  nap  in  his  chair.  On  awaking 
both  these  were  paralysed  like  the  others,  and  that  arm  was 
paralysed  which  had  been  exposed  to  the  draught,  withont 
having  been  in  the  least  degree  pressed  upon.  These  examples 
suffice  to  show  that  exposure  to  cold  or  draught  is  a  cause  of 
this  form  of  paralysis.  I  agree  that  in  some  cases  the  com- 
pression of  the  back  of  the  forearm  or  of  the  musculo-spini 
nerve  has  had  some  influence,  but  it  seems  to  me  certain  that  in 
the  largo  number  of  cases  I  have  seen  in  the  last  twenty  years 
(about  100)  exposure  to  cold  has  been  the  chief  factor  in  the 
causation. 

Does  the  damage  which  causes  this  paralysis  lie  in  the  nerve 
or  is  it  peripheral  ?  If  the  cause  (draught  and  contact  with  the  cold 
moist  earth)  really  acted  on  the  periphery,  i.e.,  directly  on  the 
muscles,  the  superficial  muscles  of  the  back  of  the  forearm  would 
suffer  more  than  the  deep  muscles.  But  all  the  muscles  suppUed 
by  the  musculo- spiral  nerve  are  always  equally  affected.  And 
again,  I  do  not  see  why  muscles  adjoining  those  which  are 
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HfDppIied  by  the  musculo -spiral,  and  which  have  boon  equally  ex- 
^■^se<I  to  cold,  &c.,  should  not  be  equally  paralysed.  The  sudden 
^vpaiulysis  of  the  musculo-apiral  from  cold  seeraa  to  me  to  be 
B  caused  by  a  congeative  hj-perffimia  of  ait  irritative  nature  (pnr  unc 
hyperkemie  coiujestive  de  natin-c  irriUilivc).  But  if  the  damage 
really  exists  iu  the  nerve,  why  do  not  the  muscles  lose  their 

»  irritability,  as  happens  in  rheumatic  paralysis  of  the  seventh,  after 
exposure  to  cold  ?  It  is  possible,  I  think,  to  explain  the  difference 
existing  between  thcao  tivo  forms  of  paralysis,  caused  in  the  samu 
way,  by  anatomical  considerations.  In  fact,  if  it  be  true  that 
rheumatic  nerves  grow  big,  the  bony  canal  (Fallopian  aqueduct) 
traversed  by  the  seventh  must  oppose  this  increase  in  size,  and 

(consequently  squeeze  the  nerve  so  as  to  diminish  the  irritability 
of  the  muscles  supplied  by  it.     As  this  cause  for  compression 
docs  not  exist  in  the  musculo -spiral,  it  is  intelligible  bow  there 
nay  be  a  paralysis  of  the  nerve  without  any  weakening  of  electro- 
innscnlar  irritability. 
DiAososis  FROM  Lead  Palst. — [Tbis  is  important,  and  some- 
times  difficult.     Ducbenne  asserts  that  in  lead  pnlsy  electric 
irritability  is  lessened  or  lost,  whereas  in  paralysis  of  the  musculo- 
spiral  from  cold  it  remains  normal.     "I  declare,"  be  says,  "that 
up  to  the  present  time  I  have  not  met  with  a  single  exception 
Lto  the  law  which  I  have  formulated,  viz.,  that  in  Irad  jialsi/ 
^mtiectric  irntalnlity  i'«  U-ssened  or  lost  in  cerUiin  mum-leg."     He 
^■"mmB  bis  readers  that  the   establishment  of  slight  degrees  of 
^nessened  irritability  reqnires  verj'  great  care  and   good  instru- 
^BDentB  capable  of  fine  graduation. 

H  Another  important  aid  to  diugnosis  is  the  fact  that  in  lead 
VjHiley  the  supinator  longus  invariably  escapes,  whereas  in  mus- 
Henlo-spiral  paralysis  from  cold  it  is  paralysed  equally  with  the 
Bother  musch's.  The  following  ease  illiistrales  this  point : — ] 
H  Case  No.  59. — A  man  with  paralysis  of  one  forearm  cjimo  to  a 
^pODSuitation  at  the  Hotel  Dieu,  at  which  I  was  present.  The 
Hmtient  suffered  from  constipation  and  colic,  bad  wrist-drop,  and 
^Ronld  not  open  bis  fingers.  A  diagnosis  of  lead  palsy  ^vaa  made. 
HTbe  occupation  of  the  patient  did  not  favour  this  diagnosis,  but  it 
^hns  supposed  that  he  had  been  poisoned  by  drinking  fluids.  My 
^Bninion  was  asked.  Having  flexed  the  elbow,  and  placed  the 
^Bbrearm  scmiprone,  I  asked  him  to  maintain  tbis  position  while  I 
^Hied  to  straighten  the  arm.     I  found  that  the  supinator  longus 
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(which  I  have  shoun  to  be  a  flexar-pranatartrpmaJTipd  fiiecidand 
inert,  although  on  the  opposite  sade,  under  siznilar  oonditioiis,  it 
contracted  stronglv.  I  said  that  this  iniB  no  case  of  lead  palsr, 
because  of  the  impotence  of  the  sizpinauir  longns,  vhich  I  hid 
n<*vcr  observed  in  that  form  of  paralTsis.  Since  his  paralysis  had 
only  lasted  a  few  days,  and  had  not  been  preceded  or  accompanied 
by  {min,  I  attributed  it  to  a  sndden  paiihras  of  the  muscnlo- 
ptpiriil  from  cold,  and  expressed  an  opinion  thai  his  arm  had  been 
<>k|»oKi>d  to  cold  during  sleep.  I  qnestioned  him  on  this  point, 
Atid  liiH  answers  confirmed  my  diagnosis.  In  fad  he  was  a  dock 
liiluniror,  and  had  taken  a  nap  on  a  barge  aiier  his  drjetiner 
Willi  \\\h  two  arms  naked.  When  he  awoke  his  right  arm  was 
(did  iimi  niiml),  and  he  had  not  since  been  able  to  move  his  wrist 
iH-  llnf^TH.  In  support  of  my  diagnosis^  I  stated  that  the 
pinii)\  Nod  luuKolcH  should  have  retained  their  electric  irritability, 
iind  \\\\H  |xtint  WAS  also  immediately  confirmed. 

*  •  •  ■  .  .  • 

P«<»nN<mi8  ANi>  TuKATMENT. — [Paralysis  of  the  musculo-spiral 
\)^^^\\  ooM  nlwiivH  gots  well,  says  Duchenne,  when  treated  by  local 
l(MH<lii4fit.i<)n«  iilthough  it  resists  ordinair  treatment,  such  as 
Idini.«n4.  Ntm^hnijio,  Sec. 

^  'twioM  nio  ^i\on  ot  this  paralysis  in  which  Duchenne  fonndthe 
•  III  hii'  miinhility  of  the  muscles  normal,  although  the  paralysis 
M.iii  »i\<nj\|oi«\  mul  had  lasted  for  two  or  three  months.  A  rapid 
ui-.*\i>M  tt\llo\\od  Kvonl  faradisation  in  each  case. 

In  -'piii*  of  iho  inunWr  of  cases  which  have  yielded  to  local 
i.i«««di<Mih.\n  \\\  Ouohonno's  hands,  we  are  not  to  conclude  that 
ill.  s  mv  ohK  i,\  l><\  oukhI  by  this  means,  for  he  says,  "I  have. 
Unit  «'d    Known  u^iiny  oases  which  have  yielded  to  the  application 

,1    .(    U  \\    Ix|in|o»^,**^ 


PJlRU,\-8IS   of   the    SETESTn   XEBTE,* 

Before  C.  Bell  discovered  the  motor  properties  of  tiie  sereiitli 
nerre,  Tacial  patsy  was  regarded  as  due  to  a  lesion  t.f  the  opposite 
Bide  of  the  bralu.  Ph.  Berard,  a  professor  of  physiology,  was 
the  first  to  give  a  good  descripdoD  of  the  paralysis  of  this  neire 
At  its  point  of  emergence  or  in  its  coarse. 

The  ordiaary  course  and  symptoms  of  this  paralysis  are  too 
well  knowu  to  ueed  description.  I  shall  merely  give  some  of  my 
electro -pathological  aad  therapeutic  researches  on  lesions  of  this 
nerve  and  on  rhenmatic  paralysis  from  cold,  which  I  have  seen 
and  treated  more  than  200  times. 

Pamh/sis   of  Vie    Tetisor   Tami   (muscle   of  Homer)   in 

pariflyiig  of  the  seventh  nerve 

There  is  a  Uttio  muscle  of  the  face  whose  fonction  (hitlierto. 

•e  it  seems  to  me,  completely  misunderstood)  needs  to  be  accn- 

itely  determined ;  for  its  paralysis  causes  much  trouble  in  the 

tbsorption  of  the  tears.     I  mean  the  tensor  tarsi,  or  muscle  of 

Corner.     The  following  arc  the  circumstances  in  which  I  have 

in  able  to  study  the  actiou  and  use  of  this  muscle. 

[   have  long  remarked  that   among  patients  suffering  from 

Itcial  palsy,  and  whose  eyelids  are  motionless,  in  some  the  tears 

$xe  not  absorbed  but  run  down  the  Iacu,  while  in  others  this 

overflow  ia  scarcely  noticeable. 

In  the  latter  the  internal  canthus  (Ir  grand  anglf)  is  rounded 
Hid  scarcely  deformed,  while  in  the  former  the  angle  is  acute 
nd  the  puncla  are  drawn  outwards  to  the  extent  of  1  or  2' 

In  these  cases  the  palpebral  muscles  have  lost  their  electric 
eonlractility  ;  but  if  a  small  rheophore  be  placed  on  the  inside  of 
the  cyohds  internal  to  the  puncta  it  viW\  be  seen,  in  those  cases 
in  which  the  internal  canthus  has  retoined  its  normal  rounded 
that  the  lachrymal  points  move  inwards  to  the  extent  of 
I'g""-,  and  dip  into  the  lachrymal  sac;  while  in  those 
Fiom  L'Elcclritation  Localise,  Srd  ctl.,  pp.  S£3— S84, 
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cases  in  whicli  the  internal  canthas  is  deformed  no  moTement^-*^ 
the  puncta  takes  place. 

In  those  cases,  then,  in  which  the  tears  run  down  the  che^ 
the  internal  canthus  is  deformed,  and  electric  excitation  cam 
no  internal  movement  of  the  puncta,  (which  are  palled  slightL 
outwards,)  the  tensor  tarsi  as  well  as  the  rest  of  the  orbicularis:'''^ 
is  paralysed ;  while  in  those  cases  where  the  angle  of  the  iiac^ 
temal  canthus  is  normal,  and  the  puncta  retain  their  prope^^ 
motion  and  position,  the  tensor  tarsi  has  escaped  the  paralysift-^ 
which  affects  the  rest  of  the  orbicularis. 

It  is  shown   by  the  pathological  facts  and  by  the  electrics 
experiment — 1.  That  the  muscle  of  Homer  causes  the  lachrymt^Q 
puncta  to  project  and  move  inwards  and  dip  into  the  lachrymal 
sac,  whither  they  conduct  the  tears  (a  function  which  takes  places 
during  the  winking  of  the  eyes).     2.  That  the  tonic  force  of  thir 
muscle  gives  to  the  inner  angle  of  the  ej'e  its  rounded  form.    S. 
That  by  its  paralysis  the  inner  angle  of  the  eye  becomes  acute, 
and  the  lachrymal  puncta  being  drawn  outwards  and  no  longer 
able  to  dip  into  the  lacbiymal  sac,  the  tears  flow  over. 

As  to  the  supposed  squeezing  of  the  lachrymal  sac  by  the 
tensor  tarsi  (the  only  use  hitherto  assigned  to  it),  I  do  not 
believe  it  to  be  possible  under  normal  conditions.  For  this  it 
would  be  nccessar},  that  the  outer  attachment  of  the  muscle 
should  be  fixed  like  its  inner  attachment.  Then  one  could 
understand  how  its  tension  would  squeeze  the  sac.  But  this 
is  not  what  is  seen  when  the  muscle  of  Homer  is  made  to 
contract  alone  under  the  circumstances  just  detailed.  It  is  then 
observed,  on  the  contrary,  that  the  external  attachment  of  this 
muscle  is  very  movable,  and  that  all  its  power  is  used  to  move 
the  lachrymal  puncta.  Indeed,  it  is  hard  to  see  how  it  can  com- 
press the  lacbrymal  sac. 

The  importance  of  these  physiological  and  pathological  facts 
from  the  point  of  view  of  diagnosis  and  treatment  will  be  shown 
further  on. 

2.  On  the  electric  irritahiUti/  of  the  muscles  after  lesions  of  the 
seventh,  at  its  real  and  apparent  ojigins. 

I  have  long  established  by  clinical  facts  and  by  localised  fara- 
disation that  every  lesion  of  the  seventh  nerve  beyond  its  emer- 
gence  from  the  pons  destroys  or  lessens  the  irritability  of  the 
Miles  supplied  by  it ;  that  this  change  in  irritability  may  show 
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I  ft  woitk,  ntiii  oflen  lusts  after  volniilary  power  I 
ctnnied.     Bui  tbeao  reeearcbes  had  reference  merely  to  lesions 
if  the  facial  nerve  at  iu  ripiiamtt  oriijin  (its  emerf^uiico  from  the 
^itrite  twt  oHvnirr)  and  in  its  course.     Wien  the  first  edition 
f  this  book  appeared  in  1855, 1  was  not  sare  ns  to  tho  Etnto  of 
ritftbUJtii'  in  facial  palsy  following  lesions  of  its  deep  oripin. 
'  A  knowledge  of  the  facts  brought  to  light  by  Stilling,  Clarke, 
Mkn    der    Kolk,   Vulpiou,   iind    Philippeenx.   on    the    minntfl 
"aclnre  of  the  meduUu  bus  since  assisted  me  to  understand  the 
nptonix  of  that  form  of  paralysis  in  which  the  muscles  of  one 
|de  of  the  face  and  of  the  opposite  side  of  Ihe  body  are  affected, 
1  otina  nl  the  same  time  one  or  more  of  tbc  cranial  nerves, 
ich  nil  the  third,  fifth,  or  auditory.     It  is  of  these  paralyaoB, 
Kmingly  syniplowntic  of  multiple  lesions,  but  in  reality  due  to 
k  unftlt)  l«sion  of  tho  pons,  that  I  wish  to  speak. 
'  Before  I  bad  become  ac(]uuiutcd  with  the  last  anatomical  and 
|bjraaological  rcsearehes  on  tho  real  origin  of  the  seventh  pair, 
I  bsfure  tlie  coQcnrrence  of   palsy  of  one  side   of  Uie   face 
^  opposite  side  of  tho  hotly  had  received  tlie  name  of 
nlysis   (jMirah/tie  alternf),  this  form  of  palsy  bad 
r  tiiy  notice.     In  uU  these  cases  the  irritability  of  the 
I  of  the  {ace  was  lost  or  lessened,  but  normal  in   the 
the  trunk.      I  tidniit  that  I  then  thonght  ibo  co- 
if these  two  palsies  to  be  a  mere  coincidence.     But 
e  anatomy  has  clearly  established  the  course  of  the  real  root 
r  the  NeTunth  across  tho  pons,  and  its  intra-spinnl  relations  to 
■  cranial  nerves,    and   since  exiicrimental   pbysioloyy   has 
iiowu  that  certain  lesions  of  one  half  of  the  pons  cause  a  facial 
alay  a(  the  name  side,  I  have  been  abl^  to  define  accurately  the 
of  the  lesion  in  these  cases  of  crossed  paralysis. 
Although  among  my  privati^  patients  it  has  been  impossible 
B  obtaiti  |)0!it-inortem  proof,  my  cases  are  none  the  less  interest- 
K  firotn  a  cUnical  point  of  view.     In   tlirte  htler  a»  tiell  an  in 
Vte/umur  nucs  /  liarr  alwiif/it  rjHallinhnl   thi-  Jail  that  thfre  i» 
•  or  lenminif  itf  the  irrilabilitii  of  the  facial  mturlm,  allhi>ui}U 
t  pariilj/arit  miiKcles  nf  Oik  oppimilr  title  of  the  binly  enjofi  their 

mI  irritaliilitii.   .  .  . 
Caw  .V».  fill.— In  March,  1858,  Connt  I',  was  sent  to  mc  by 
tor  BonilUod  to  bo  treated  for  a  right  facial  palsy  of  some 
a  dtmlioD,  aocompanied  by  ueuralgic  pains  ou  the  same  side 
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dating  from  the  previous  December.     The  pains  were  increaoo^  ^*" 
by  pressure  on  the  infra-orbital  and  mental  branches  of  the  fifth 
The  facial  palsy  was  complete,  and  faradic  irritability  was  olnton 
lost  in  aJl  the  facial  tnmchs,  sore  sign  to  me  of  a  lesion  at  thi 
origin  or  in  the  course  of  the  facisd  nerve.     As  there  was 
deviation  of  the  uvula  it  was  evident  that  the  lesion  was  abov 
the  stylomastoid  foramen.     Knowing  that  the  big  root  of  thi 
fifth  traverses  the  pons  (protuberance)  perpendicularly,  and  close 
to  the  root  of  the  seventh,  I  thought  the  pains  were  caused  by  a 
single  lesion  in  the  front  wall  of  the  fourth  ventricle  above  the 
crossing  of  the   fibres  of  the  seventh.      Occasional  attacks  of 
dizziness  and  deafness  and  certain   troubles  in    speaking  and    -K 
swallowing,  signs   of  a  diseased  state  of  the  medulla  (bulbe)     ^ 
confirmed  me  in  my  diagnosis.     I  told  my  fears  to  M.  Bouillaud      J 
and  to  the  family.     These  fears  were  soon  realised.     In  April, 
1859,  there  occurred  a  paralysis  of  the  right  sixth  nerve,  and  the 
right  side  of  the  face  completely  lost  its  sensibility,  although  the 
neuralgia  was  more  persistent  than  ever.     These  signs  showed 
an  extension  of  the  lesion.     On  March  10th,  1860,  M.  de  P. 
was  suddenly  seized  with  paralysis  of  the  left  side  of  the  body 
(the  side  opposite  to  the  other  paralyses),  which  was  probably 
due  to  an  extension  of  the  lesion  of  the  fourth  ventricle  (soften- 
ing, hicmorrhage,  cyst,  tumour),  to  the  pyramidal  fibres  of  the 
**pons.** 


The  considerable  number  of  cases  of  crossed  paralysis  which 
Gublcr  has  given  in  his  interesting  work  are  more  complete  than 
mine,  because  they  have  mostly  been  proved  post-mortem  to  have 
been  due  to  lesions  of  one  half  of  the  pons  below  the  level  of 
the  crossing  of  the  fibres  of  the  seventh.  As  in  my  cases  the 
symptoms  were  the  same  as  in  those  of  M.  Gubler,  we  may 
suppose  that  in  the  cases  of  which  I  have  studied  the  clinical 
aspect  there  was  an  anatomical  lesion  at  the  same  point  of  the 
pons,  i.e.,  below  the  crossing  of  the  seventh  pair. 

Finally,  I  believe  I  have  shown  that  after  a  lesion  of  the  fibres 
of  origin  of  the  seventh  nerve  there  is  loss  or  lessening  of  the 
irritability  of  the  muscles  supplied  by  that  nerve. 

Anatomy  is  unable  to  follow  the  seventh  pair  beyond  the 
crossiug  of  the  fibres  of  origin ;  but  pathology  reveals  its  passage 
in  the  part  of  the  pons  above   the  point  of   crossing,  which, 

Qording  to  Yulpian,  is  16"^"^*  below  the  upper  border.    At  this 
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t  wrenth  can  no  longer  bo  considered  as  a  Dtane,  not 
Muse  its  material  presence  escapes  all  obst'rration,  but 
t  has  lost  part  of  its  properties.     To  niaiutuiu  tbc  con- 
f  would  be  ae  mueh  as  to  say  that  the  spinal  nerves  slill 
t  u  such  in  the  brain  because  a  lection  of  one  hemispbere 
dmtrojTS  the  motion  of  tbe  limbs  supplied  bj  those  nerves. 

In  tbe  same  tray  I  hare  shown  that  a  tosion  of  tbe  spinal 
motor  roots  neultena  or  abolishes  the  irritability  of  tbu  mnscles 
vbicb  tbey  supply,  while  a  lesion  of  tbe  pyramidal  libros  of  the 
potw  (whieh  art)  tbe  continuation  of  the  spinal  motor  fibres  to 
tbe  pednnclcH  and  hemispheres,  but  above  the  crossing  in  th<' 
nvedolla)  leaves  tho  electric  irritability  unchanged.  It  is  in 
II  Mine  way  that  a  lesion  of  tbe  pons  (iirotiil>e^riince)  (above  the 
amg  of  UiD  tibree  of  tbe  seventh)  causes  no  alteration  in  the 

I  irritability. 
DuuNoeis  ASSISTED  til  F&RADisATioK. — A  faciol  palsy  may  be 
evidenoe  of  a  lesion  of  the  brain,  or  upper  pari  of  tho  pons  (above 
D  erossing  of  tbe  fibres  of  the  seventh),  or  of  the  part  of  the 
ptntB  (below  the  crossing  of  the  fibres),  or  of  tbe  facial  neno  at 
its  origin  or  in  its  course. 

1.  1/  tbe  niuselcs  retain  their  normal  irritability  there  is  a 
tcion  of  the  hemisphere  or  upper  port  of  the  pons  on  the 
pppMttii  side.  The  palsy  in  such  a  case  is  likely  to  affect  the 
wdy  on  tlie  side  of  tbo  facial  palsy. 
Facial  palsy  of  cerebral  oritrin,  without  being  frequent,  is  not 
y  nre.  I  gave  two  cases  of  it  in  a  former  udition.  in  which  a 
patch  of  softening!  was  found  on  tbe  floor  of  tho  lateral  ventricle 
pf  tbo  opposite  aide. 

How  are  we  to  distingiiish  facial  palsy  following  a  lesion  ot 
■If  fcrcbral  hemisphere  from  that  caused  by  damoi^e  to  the 
ippcr  part  of  tbe  pons,  which  lenvos  the  electric  irritability 
DtAct,  and  affects  tbo  face  and  limbs  on  tbe  aide  opposite  tbo 
•doa? 

If  it  is  borne  in  mind  that  Vulpian  has  followed  tho  radicles  of 

Jio  tliird  pair  in  tho  upper  part  of  the  pons,  and   that  these 

tarvM  hato  been  seen  l'>  rrong  in  the  miiUtle  linr  below  the 

ttmbrane  which  /omi»  the  JImr  of  the  sylvian  aqiifdurt,    i.e., 

B  the  npfM-r  I/order  nj  the  pont,  it  will  be  conceivable  that  a 

e  to  the  upper  part  of  the  pons  (us  welt  ns  a  lesion  of  the 
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cerebral  peduncle)  can  bring  together  a  palsy  of  the  motor 
on  the  same  side  as  the  damage,  and  a  palsy  of  the  face 
limbs  on  the  opposite  side.     [Allusion  is  made  to  two  cases  t 
which  this  coincidence  was  obserred.] 

2.  Faradisation,  which  enables  us  to  distinguish  facial  palmer 
due  to  a  lesion  of  the  nerve  from  those  due  to  a  lesion  of  th» 
brain,  peduncle,  or  upper  part  of  the  pons,  does  not  enable  ns 
say  whether  (when  the  palsy  is  limited  to  the  face)  the  nenre  is  ^ 
damaged  at  its  deep  or  superficial  origin,  or  in  its  course  withiin^ 
the  brain.  Nevertheless,  if  this  palsy  be  complicated  by  paii 
in  the  course  of  the  fifth,  one  may  suspect  that  the  origin  of  th< 
fifth  nerve  as  well  as  of  the  seventh  is  afiected,  and  if  the 
lose  its  sensibiUty  this  suspicion  is  strengthened.  (See  Casa 
60.)  ...  If  there  be  paralysis  of  the  sijcth  the  suspicioiE 
becomes  stronger  still,  and  there  seems  to  me  no  longer  room 
for  doubt  when  a  palsy  of  the  opposite  side  of  the  body  is  added 
to  the  other  symptoms.  We  may  then  reasonably  suppose  that  a 
lesion  beginning  in  the  fourth  ventricle  at  the  level  of  the  origin 
of  the  seventh  has  gradually  spread  upwards  to  the  pyramidal 
fibres  of  the  pons.     This  happened  in  the  case  re]>orted. 

When  the  primary  lesion  afiects  the  front  of  ihe  upper  part 
of  the  pons,  the  crossed  palsy  ought  to  declare  itself  at  once ;  for 
the  damage  cannot  reach  the  origin  of  the  seventh  without 
affecting  the  pyramidal  fibres  of  the  pons  at  the  same  time.  The 
diagnosis  does  not  then  remain  doubtful,  but  caution  is  necessary, 
because  a  crossed  palsy  may  be  due  to  the  simple  coincidence  of 
a  cerebral  hicmorrhage  and  a  local  damage  to  the  facial  nerve. 
The  following  case  is  an  example  of  this : — 

Case  No.  61. — In  1859  M.  M.  was  struck  upon  the  head  and 
shoulder  by  the  debris  of  a  falling  house.  A  sharp  bit  of  wood 
had  pierced  the  skin  below  the  right  ramus  of  the  lower  jaw  and 
had  penetrated  backwards  as  far  as  its  angle.  In  falling  he  had 
also  put  his  left  shoulder  out.  Notwithstanding  a  considerable 
loss  of  blood,  he  managed  to  get  home,  and  although  stupefied 
by  the  blow,  did  not  lose  consciousness.  When  the  wound 
was  dressed  a  right  facial  palsy  was  noticed,  and  the  next  day 
a  palsy  of  the  left  arm  and  leg  was  observed.  In  1860  M.  M. 
came  to  Paris,  and  I  saw  him  in  consultation  with  Dr.  Lepeire. 
There  was  complete  right  facial  palsy,  causing  distortion  of  the 
features  and  preventing  the  closing  of  the  right  eye,  but  the  azygos 
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ptTulffi  (palato  stapkylin)  and  the  other  palatal  muscles  acted 
perfectly.  The  facial  mascles  had  lost  their  faradic  irritahility, 
but  this  was  reloined  m  the  paralysed  muscles  of  the  limbs. 

lo  this  case  the  electric  examination  showed  that  the  palsy  of 
the  facial  muscles  was  due  to  au  injury  of  their  ncrre,  while  the 
palsy  of  the  limbs  was  due  to  damage  of  the  opposite  half  of  the 
lirain. 

Cause  and  NATmE. — It  is  quite  as  important  to  know  the 
cause  and  nature  of  the  lesion  as  its  exact  anatomical  seat. 
Thus,  is  a  facial  palsy  due  to  organic  damage  or  to  cold '} 

I  shall  merely  touch  upon  the  diagnosis  of  the  so-called 
'riieamatic  paralysis,  especially  that  caused  by  a  draught,  because 
it  is  very  frequent. 

I  have  not  seen  a  single  case  of  facial  palsy  from  this  cause  in 

which  the  faradic  irritability  was  not  lost  or  lessened.     Electricity, 

does  not  assist  the  diagnosis  of  rheumatic  palsies  from  those 

rhich  are  due  to  a  damage  to  the  nerve  trunk.     The  history  of 

e  case  must  decide  the  diagnosis. 

Caae  No.  6*2. — Some  years  ago  I  was  called  in  consultation  by 
ly  friend  and  master,  M.  Louis,  to  a  family  in  which  two 
sisters  had  been  seized  with  facial  palsy  during  sleep,  the  palsy 
affecting  the  same  side  in  each,  a  year  having  intervened  between 
^e  cases.  In  both  cases  the  electric  irritability  was  lessened. 
The  palsy  was  duo  therefore  to  a  lesion  of  the  seventh  nerve,  but 
what  was  the  cause  of  it  ?  Tbe  yoitng  ladies  stated  that  they 
itod  not  been  exposed  to  chill  or  draught.  I  was  begiDning  to  fear 
that  the  trouble  was  duo  to  damage  to  the  source  or  course  of 
the  seventh  nen'c,  when,  on  visiting  their  bedroom  I  discovered 
tbe  cause.  A  draught  from  a  door  which  was  always  open,  in 
passing  between  the  wall  and  the  bed-curtains,  exactly  struck 
one  side  of  tbe  face  during  sleep,  and  it  was  this  side  which  was 
affected  in  each  case.  This  room  was  first  used  by  the  elder, 
who  was  the  first  to  suffer,  but  after  her  marriage  the  younger 
^ster  occupied  the  room,  and  suffered  in  the  same  way. 

Pboonosis. —  [It  is  needless  to  say  that  the  general  prognosis 

ifl  necessarily  grave  if  the  lesion  bo  central,  but  not  necessarily 

if  it  be  peripheral.     The   local   prognosis  depends  on   the 

amount  and  nature  of  the  damage  to  the  nerve,  which  must 
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be  judged  of  by  the  degree  to  which  the  electric  irritabilitj'  ia 

altered.] 


As  regards  rheumatic  paralysis  of  the  neveiith,  I  recognise  two 
degrees.  In  the  first,  there  is  a  alight  lessening  of  the  faradie 
irritability ;  in  the-  second,  the  irritubility  is  more  gravely  aSect«d 
or  lost,  I  long  ago  showed  that  the  prognosis  depends  upon 
the  degree  to  which  the  electric  irritability  is  lost,  and  this  sign 
has  never  yet  deceived  mo. 

My  cases  show— (1.)  That  some  palsies,  apparently  severe, 
get  rapidly  well,  irrespective  of  treatment,  whilst  others,  jnst 
like  them,  resist  all  treatment,  or  remain  incnrable.  (2.)  That 
the  electric  teat  enables  one  to  distinguish  between  these 
different  degrees  of  facial  palsy. 

Contracture  tiflhc  Mimclvs  in  Facial  Palmi. 

I  had  hardly  begun  my  electro-pathological  studies  when  I 
noticed  that  certain  patients  sufl'ering  from  facial  palsy  due  to 
nen'e-lesion  were  affect<?d  during  or  after  their  treatment  with 
various  deformities  of  the  features,  which  evidently  depended  on 
contracture  of  a  variable  number  of  muscles.  I  noticed  muscles 
which,  after  recovering  their  tone,  and  that  often  quickly,  at  first 
re-established  the  regularity  of  the  features  and  then  gradually 
accentuated  them  unnatumlly.  Thus  the  zygomaticus  minor 
defined  and  hollowed  the  naso-labial  line,  giviug  a  chagrined 
look  ;  or  the  zygomaticus  major  raised  the  angle  of  the  montb 
and  gave  a  look  of  gaiety,  or  the  depressor  labii  inferioria  (corrf 
(/es  IcvrcB)  pulled  down  and  everted  the  lower  lip,  or  the  orbicaUrii 
palpebrarum  lessened  the  opening  of  the  eyes,  or  the  face  looked 
ae  if  shrivelled  with  cold  owing  to  the  contraction  of  all  it* 
muscles.  This  occurred  iu  patients  whose  features  had  been 
effaced  for  one  or  more  months  from  the  absence  of  tone  in  the 
paralysed  muscles ;  but  in  all  these  cases  the  deformity  and 
contracture  of  the  face  bad  been  so  slight  that  it  might  haw 
escaped  notice,  or  have  been  attributed  to  that  slight  want  of 
eymmetry  often  observable  in  the  features.  I  have  known  i 
ohserverB  who  doubted  that  these  appearances  were  re&lly  ( 
to  muscular  contraction. 

Examples  given  in  former  editions  enable  me  to  conclude  i 
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partial  or  general  contraction  of  the  muscles  is  a  tolerably  frequent 
ending  of  &cial  'palsy  from  cold  (afrigore). 

The  Signs  which  give  warning  of  Contraction. 

Prin^piis  obsta,  resist  the  beginnings,  is  certainly  a  maxim 
applicable  to  fiEusial  contracture ;  for,  to  a  certain  degree,  it  is 
incurable,  and  may  be  made  worse  by  treatment.  To  prevent  it, 
it  must  be  discovered  early,  which  is  not  always  easy.  One 
must  search  for  the  signs  of  oncoming  contracture  among  some 
of  the  following  symptoms. 

A.  Spasm  occurring  in  a  muscle  under  the  influence  of 
artificial  stimulation^  such  as  faradisation  with  rapid  inter* 
missions,  or  which  is  provoked  by  friction  of  the  mucous 
membrane  of  the  mouth,   is  a  warning   sign   of  contracture. 

•  ..•••• 

B.  The  quick  return  of  tone  in  a  muscle  which  is  palsied 
and  without  electric  irritability  is  usually  a  warning  of  its 
approaching  contracture. 

I  have  elsewhere  said  that  muscles  whose  electric  contractility 
was  abolished  recovered  their  tone  before  their  voluntary  power. 
This  first  stage  of  return  of  tone  usually  takes  place  in  a  certain 
order.  Two  or  three  weeks  is  usually  necessary  before  the  first 
sign  of  tonic  force  appears.  The  buccinator  usually  is  the  first 
to  show  a  tendency  towards  the  recovery  of  its  tone,  and  after  it 
come  in  the  following  order : — 

Zygomaticus  major. 

Zygomaticus  minor. 

Levator  labii  superioris  alseque  nasi. 

Attollens  auriculam  ?  {le  pinnal  radii). 

Depressor  labii  inferioris  (le  carre,  quadratus  menti). 

Depressor  anguli  oris  (triangulaire  dcs  levres,  triangularis 
menti). 

Levator  labii  inferioris  (le  releveur  de  la  houppe  du  meutos, 
levator  menti). 

Orbicularis  oris  (orbiculaire  des  levres). 

Orbicularis  palpebrarum  (orbiculaire  des  paupieres). 

Frontalis  (anterior  belly  of  occipito-frontalis,  le  frontal). 

Corrugator  supercilii  (le  sourcilier). 

Compressor  naris  (triangulaire  du  nez). 

Dilatator  naris  (dilatateur  de  I'aile  du  nez). 

s 
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These  details  have  a  real  importance,  for,  as  I  have  suid,  -j 
one  of  the  muscles  recovers  its  tone  too  rapidly  (within  a  weok). 
and,  Its  it  ivere,  out  of  its  tnrn,  this,  so  far  from  being  a  good 
sign,  is  in  reality  a  warning  of  approaching  contracture,  which 
will  not  he  slow  in  hecoming  marked,  and  in  eteadily  getting 

This  unusually  rapid  return  of  tone  in  a  muscle  pHTalysed 
to  the  second  degree  ia  a  prohable  sign  of  approaching 
contracture,  and  a  yaluahle  indication  of  it  in  the  abseoce  of 
spasm. 

Some  patients  have  suBcred  from  neuralgia  of  the  fifth,  and 
others  from  tenderness  of  the  muscles,  but  these  two  avmptoms 
have  no  diagnostic  value. 

[The  ease  with  which  a  diagnosis  of  contracture  can  he  made 
depends  upon  the  muscle  first  attacked.  In  muscles  much  used 
for  espression  it  is  easily  seen,  but  if  such  muscles  as  the  levator 
meuti  be  attacked  first  its  detection  is  difBcult.]  jH 

Together  with  or  soon  after  the  occurrence  of  contracture  volo^H 
tary  power  returns.  ^| 

I  have  only  seen  one  case  of  "rheumatic"  facial  palsy  in 
which  there  was  contracture,  notwithstanding  that  tho  paralysis 
was  stili  absolute  after  a  lapse  of  four  years. 

Shortening  of  the  contracted  mnselea  will  sometimes  take 
place,  and  then  to  the  deformity  and  distortion  is  added  a  con- 
siderable difBculty  of  movement. 

Ciise  Ko.  C3. — In  1851  u  colloagae  showed  me  a  patient  who 
had  Bufl'ercd  from  left  facial  palsy  (from  cold)  two  years  previously, 
Movemeut  had  completely  returned.  His  cheek,  at  first  slack 
and  pufii-,  had  become  stiff  and  had  steadily  flattened.  This 
stiifhesE  caused  a  constant  difficulty  in  all  facial  movements,  ani! 
the  separation  of  the  jaws  was  limited  by  it.  On  putting  the 
finger  into  the  mouth  I  felt  a  sort  of  hard  tight  cord  evidentlj 
formed  by  Iho  contracted  buccinator,  and  projecting  inward  to 
such  an  extent  that  the  patient  often  bit  it,  to  his  great  annoy- 
ance, during  mastication.  I  have  reported  a  similar  esse  of 
contraction  of  the  buccinator  in  which  there  was  also  so  great  a 
contraction  of  the  orbicularis  palpebrarum  that  the  coroctt 
was  almost  invisible, 

I  need  not  describe  the  signs  of  shortening  of  each  of  the 
muscles  of  the  face,  because  they  are  merely  those  of  contracture 


PliULTSIS   OF   THE    SEVENTH   NERVE. 


259 


1,  that  (hay  do  uot 


a  an  extreme  degree.    They  differ  only  in  t 
leld  to  attempts  to  stretch  them. 

Treatment  by  Localised  Fabadisation. — [There  are  mnny 

slight   cases   which  get  rapidly  well  epontanooasly.      In  those 

cases  oven  in  which  faradic  irritability  is  abolished  Duchenno 

recnmmends  the  application  of  the  faradic  enrreut.     Tonic  power 

before,  and  generally  heratda  the  rctam  of  voluntary 

iwer. 

When  the  faradic  irritability  of  the  muscles  is  completely  lost 
not  generally  advisable  to  begin  the  electric  treatment  too 

■ly.     The  inflammation    of   the   sheath  of  tho  nerve  should 

it  be  combated  by  leeches  or  blisters  behind  tho  cars,  and 
it  is  only  after  the  inflammation  has  ceased,  "  when  the  central 
nerve  force  can  reach  the  muscles,"  that  electric  treatment  is 
indicated.  It  is  recommended  that  tho  cuiTent  bo  applied 
directly  to  the  mnscles  and  not  to  the  nerve  trunk,  and  for  this 
reason,  that  "  sometimes  the  muscles  are  partially  and  irregalarly 
paralysed,  or  sometimes    a  palsy  which  was  uniform   at  first 

;oraes  modified  in  the  course  of  treatment,"  and  then  it  is 
[necessary  to  direct  one's  attention  especially  to  those  muscles 
which  seem  most  gravely  affected  and  are  slowest  to  recover. 
If  this  be  not  done  deformity  of  the  features  is  very  likely  to 


Among  the  muscles  which  resist  treatment  and  which  remain 
longest  paralysed  are  the  anterior  belly  of  the  occipito-fron talis, 
the  depressor  labii  inferioris,  the  platysma  (le  pcmiHer),  the 
orbicularis  palpebrarum,  and  the  tensor  tarsi  (muscle  de  Homer). 
i2t  is  necessary  to  localise  the  current  in  those  muscles  which 
lost  resist  treatment. 

When  eigna  of  impending  contracture  occur  the  intervals 
jlietween  the  intermissions  of  the  faradic  current  should  be 
as  mncb  as  possible. 
Tho  question  whether,  when  contracture  has  occurred,  the 
treatment  should  cease,  is  answered  in  the  negative,  but  the 
advice  is  given  to  treat  contracted  muscles  with  a  current  of  very 
slow  intermissions,  and  to  take  care  that  it  be  not  applied  too 
often  or  for  too  long  at  a  time,] 
When  in  the  course  of  the  disease  contracture  occurs  in  a 
ysed  muscle,  I  never  neglect   trying    to    overcome  it  by 
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stretching,  while  nt  the  samG  time  it  is  being  faradised  nt  li 
intervals  with  a  current  of  slow  intermission.  To  effect  the 
stretching  the  patients  sometimes  pull  upon  their  lips,  cheeks,  or 
eyolids  in  the  direction  of  the  mnscular  fibres,  at  other  times 
they  have  placed  a  big  ball  in  the  mouth  in  order  to  distond  the 
cheek  as  much  as  possible,  and  thus  put  the  contracted  muscles 
on  tho  stretch.  This  must  be  practised  continuously  andfoE 
many  hours  each  day. 

Sometimes  the  chief  annoyance  of  contracture  is  in  the  strik 
want  of  a>Tnmetrj"  between  the  two  sides  of  the  face.  In  a  o 
where  I  had  failed  to  prevent  the  contracture  of  the  zygomations 
minor,  which  gave  tho  patient  a  chagrined  look,  I  successfully 
restored  tijo  symmetry  of  the  features  by  bringing  abont  (tt 
means  of  rapidly  intermittent  faradism)  a  similar  contracture  4| 
the  corresponding  muscle  on  the  healthy  side. 

Treatmest  bv  the  CosTiNUOua  Current.*— There  is  1 
paralytic  trouble  vrhich  is  more  easily  cured  by  localised  fara- 
disation than  facial  palsy  a  friiiore.  It  is  a  therapeutic  fact 
established  by  numerous  iuvestigations  made  by  me  during  tho 
past  twenty  years.  I  admit  that  it  is  not  without  surprise  that 
I  see  pathologists  and  electropathifts,  whose  experience  is  liinit«<I 
or  who  have  never  tested  tho  therai)eutie  value  of  localised 
faradisation,  dispute  the  accuracy  of  my  assertion,  and  assert  that 
rheumatic  facial  palsy  is  cured  more  easily  by  continuous  cur- 
rents than  by  faradisation. 

If  faradisation  has  failed  in  theh'  hands  it  is  because  they  have 
neglected  the  rules  I  have  laid  down.  Maybo  they  have  made 
the  facial  distortion  worse,  for,  I  must  repeat,  faradisation  ill 
applied  may  cause  contracture  of  the  muscles. 

I  have  no  wish  to  deny  that  galvanism  may  cure  a  rheamatie 
facial  palsy.  I  believe  the  results  which  "they"  have  got  by 
this  method.  Bat  what  is  the  real  value  of  their  cures?  Eveiy- 
body  knows  that  a  good  number  of  these  palsies  get  well  with 
ordinary  treatment  (blisters,  &c.),  or  even  of  themselves.  In 
judging  of  the  value  of  faradisation,  I  have  taken  the  trouble  ta 
tabulate  the  cases  according  to  the  gravity  of  tho  prognosis  u 

*  [Tba  following  paBsageB  are  of  interest  na  ahowing  how  mmplelely  DaebMBeint 
wedded  to  one  nietbod  nf  electrical  trentment,  it  ia  oot  nvcufeatj  lo  laj  Uuu  ntinj 
ol  ttae  Dpinioiie  sipreaaed  are  ia  direct  opposition  to  those  which  lus  cow  gcaenllj 
btM.-Zo.] 
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eatablisbed  by  tbe  state  of  the  electric  irritability  of  the  muscles. 
Now  this  was  not  done  by  the  obaervera  I  am  criticising,  for  pro- 
bably they  did  not  know  how  to  do  it.  However,  I  have  been  at 
liuB  trouble  in  my  investigations  on  the  comparative  value  of 
fiiradisation  and  continuous  currents,  and  I  allirm  that  the  con- 
tinuous correntB  were  eo  useless  in  the  treatment  of  this  atlection , 
that  I  had  to  fall  back  upon  localised  faradisation. 

It  is  well  known  now-a-daysthat  the  continuous  current  is  able, 
in  some  degree,  to  awaken  the  irritability  of  paralysed  muscles 
which  do  not  respond  to  faradism.  This  is  a  fact  which  I  have 
1  many  times  and  estabUshed  long  ago.  (It  is  duo  no  doubt 
to  the  action  of  the  contiimous  current  on  the  local  ckculation  ; 
bnt  this  is  not  the  place  to  discuss  the  point.) 

This  power  of  continuous  currents  to  increase  the  electric 
irritability  of  paralysed  muscles — a  iwwcr  which  they  only  exercise 
for  a  time,  and  by  no  means  invariably — does  not  one  whit  increase 
,  Qnai  power  of  curing  a  palsy.  This  at  least  follows  from  my 
'*lfeady  numerous  experiments,  not  only  in  rheumatic  facial  palsy, 
but  also  iu  other  kinds  of  paisy  in  which  the  electric  irritability 
JB,  in  like  manner,  changed. 

Even  if  we  admit  that  continuous  currents  are  as  useful  in 
treatment  aa  localised  faradisation,  the  inconveuienae  and  danger 
if  applying  tbcm  to  the  face  should  cause  them  to  be  rejected  for 
ate  treatment  of  facial  palsy.  If  it  is  borne  in  mind  that,  in  a 
I  of  facial  palsy  in  which  I  tried  the  effect  of  a  galvanic 
enrrent,  I  caused  a  blindness  instantly,  the  danger  of  the  power- 
ful action  of  the  current  on  the  retina  will  be  understood.* 

An  accident  similar  to  this  happened  to  Magendie  himself. 

Crtnc  No.  64. — One  of  Magendie's  near  relatives  suffering  from 
frcial  palsy  was  treated  by  him  with  galvano-puneture  (Cruik- 

Luk'a  battery  was  then  unknown).  A  few  years  later  this 
pfttient  was  sent  to  me  by  Professor  Ph.  lieiard,  when  I  fomid  the 
Bight  much  weakened  on  the  paralysed  side,  and  I  learnt  that  this 

(hap  occurred  when  the  galvano-puneture  was  being  used,  and 
that  the  Hashes  of  light  caused  by  it  were  bo  strong  as  to  tire  the 
IQ-es  and  compel  the  treatment  to  be  suspended.  The  palsy  iu 
this  case  remained  incurable. 

Most  of  the  patients  in  whom  I  have  applied  galvanic  currents 
■  Dnctiuuw  does  not  itale  Uie  sticngtb  of   cnrreat  med  upon  Lhis  anfartDnate 
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to  the  face  have  complained  of  dizziness,  and  oBce  the  patient  fell 
down  in  a  faint. 

A  final  objection  to  continuonB  currents  is  that  they  cause  u 
general  excitement,  and  seem  to  me  to  provoke  those  contractnMa 
which  ore  the  usnal  ending  of  facial  palsy.  .  .  .  ^^^ 
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[In   this   chapter   Dnchenne   reminds  the   reader  that  these 

paralyses  are  not  unfrcquently  among  the  early  symptoms  of 
central  troubles,  such  as  locomotor  ataxy,  and  that  many  of  the 
reported  cures  of  strabiBmus  have  been  due  more  to  the  natural 
course  of  events  than  to  the  efforts  of  tho  oculist.  He  claims, 
however,  to  have  cured  some  cases  of  etrabiamUs  by  localised 
faradisation,  which  he  applied  in  the  folloiving  manner  : — 

A  slender  metallic  stem  (5  or  6  cenlimetres  long  and  half  a 
millimetre  in  diameter),  insulated  within  a  centimetre  of  itsends 
(of  which  one  is  olive-shaped  for  introducing  beneath  the  eyelids, 
while  the  other  has  a  screw  terminal  for  making  conuecLiou),  is 
used  for  the  purpose.  This  rbeophore  is  placed  on  the  conjunctiva 
over  tho  muscles  to  be  stimulated,  care  being  taken  that  it  docs 
not  touch  the  free  edge  of  either  eyelid,  which  if  necessary  must 
be  hold  off  by  pinching  up  the  skin.  The  commissures  of  the 
eyelids  are  very  sensitive,  and  must  also  bo  avoided.  The  current 
nscd  must  be  feeble,  and  it  is  recommended  that  the  current  of 
the  primary  coil  be  employed,  and  that  the  intermissions  be  half 
a  second  apart.] 

In  cases  of  dilatation  of  the  pupil,  its  contraction  may  be 
brought  about  by  faradisation  with  two  olive-headed  rheophores 
placed  just  outside  the  fne  edge  of  the  cornea,  and  on  a  level  with 
the  ends  of  the  imaginary  equator  of  the  pupil.  It  is  a  painfol 
proceeding.  This  manceuvre  will  cause  the  contraction  of  ll 
papil  iu  persons  just  dead. 
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ia  held  steady  between  these  antagoDising  forccB.  This  contraction 
of  the  flexors  of  the  hand  is  instinctive,  so  that  we  are  powerless 
to  prevent  it  whenevei-  we  wish  to  straighten  the  fingers, 

Palflj  of  the  estonsor  commtmis  digitorum  merely  abolishes 
the  extension  of  the  near  phalanges.  When  in  such  a  case  the 
wrist  is  kept  raised  (relerS),  and  the  patient  is  asked  to  open  the 
hand,  one  sees  that  he  cannot  raise  the  near  phalanges  on  the 
metacarpal  bones.  But  if  the  near  phalanges  be  kept  extended, 
the  patient  easily  extends  the  two  last  phalanges.  This  is 
shown  by  electro-muscular  exploration  to  bo  bronght  about 
by  the  action  of  the  interossei  and  lumbricales.  I  shall  return 
to  this  subject.  Every  attempt  to  straighten  the  fingers,  as 
in  opening  the  hand,  causes  in  these  patients  a  flexion  of  the 
wrist  proportioned  to  the  force  of  the  effort.  The  reason  of  tbis 
is  found  in  the  mechanism  of  the  function  which  I  have  just 
explained.  The  instinctive  brain  stimnlus  hy  which  it  is  nccom- 
phshed  arrives  at  once  at  the  extensors  and  flexors  of  tho  bond. 
And  as  the  former  aro  palsied  the  latter  can  alone  respond,  and 
the  hand  is  iiesed  without  the  patient  having  power  to  stop  it, 
notwithstanding  that  the  extensors  of  the  wrisfare  sound. 

AYhen  the  extensor  commanis  digitorum  ia  alone  paralysed 
the  index  and  little  fingers  can  still  bo  extended  by  their  proper 
extensors,  which  extend  their  near  phalanges  and  direct  them 
towards  the  ulnar  aide  of  the  hand. 

P(iU;i  of  the  interossei. — I  have  only  noticed  this  as  n  result 
of  injury  to  the  ulnar  nerve  or  one  of  its  brancbea,  and  in  pro- 
gressive muscular  atrophy.  ■  .  .  The  interossei  perform  throe 
movements  at  once,  viz.,  1.  Extension  of  the  middle  and  far 
phalanges;  2.  Flexion  of  the  near  phalanges ;  and  3.  Abdaction 
and  adduction  of  the  fingefs.  Modem  writers  since  Bichat  only 
assign  to  the  interossei  the  movements  of  abduction  and  addae- 
tion.  The  ancients,  however,  recognised  the  power  of  the 
interossei  to  flex  the  near  and  extend  the  middle  and  Ux 
phalanges;  but  tbis  action,  they  considered,  was  of  secondai/ 
importance,  and  was  mainly  performed  by  the  extensors  and 
flexors  situated  in  the  forearm.  To  them  also,  as  to  the 
modems,  the  utility  of  these  movements,  in  opposite  directions 
and  peculiar  to  the  interossei,  and  the  troubles  and  deformities 
conseqnent  on  lesions  of  these  muscles,  was  completely  no- 
known. 
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Eiectro-muscnlar  eiploratioa,  controlled  by  pathological  obser- 
TatioD,  haa  bIiowh  me  that  the  interossei  are,  physiologically,  the 
sole  extensors  of  the  niiddle  and  far  phalangea,  and  the  solo 
flexors  of  the  near  phalanges.  The  lumbricaleB  help  in  these 
movements,  but  they  have  no  action  on  tho  side  movements  of 
the  fingers. 

The  direction  of  the  tendons  of  the  interossei  accounts  for 
their  acting  opon  the  phalanges  in  opposite  directions.  It  follows 
from  recent  anatomical  investigations ; 

1.  That  the  tendon  in  the  first  part  of  its  course  (from  the 
metacarpo -phalangeal  joint  to  the  near  end  (parlie  stiji^rUiirc)  of 
the  near  phalanx)  is  directed  obliquely  from  above  down  and  from 
before  back,  whence  there  resnlts  a  flexion  of  this  phalanx  on 
its  metacarpal  bone  during  the  contraction  of  the  muscle. 

2.  That  the  second  part  of  the  tendon  joined  to  the  extensor 
tendon  by  au  aponeurotic  expansion,  as  well  as  to  the  lateral  bands 
by  which  it  is  continued  to  its  ending  on  the  far  phalanx,  is 
placed  behind  the  phalangeal  joints,  and  consequently  extends 
them.  The  side  movements  of  the  fingers  arc  mainly  due  to  the 
attachment  of  a  phalangeal  fasciculus  of  these  muBcles  to  the 
side  of  the  near  end  of  the  near  phalanges. 

In  the  hand  with  intcrosseal  palsy  abduction  and  adduction 
of  the  fingers  is  no  longer  possible,  and  the  power  of  bringing 
the  phalanges  into  the  plane  of  the  metacarpal  bones  is  also  lost. 
When  a  patient  affected  with  Ibis  palsy  tries  to  straighten  the 
fingers  the  near  phalanges  bend  back  on  the  metacarpal  bones, 
and  the  middle  and  for  phalanges  are  flexed,  so  that  the  baud 
takes  the  clawed  form.  This  deformity,  which  is  evident  with 
the  hand  at  rest,  ultimately  increases.  The  near  phalanges 
get  dislocated  backwards  on  the  metacarpal  hones  and  tho 
middle  and  far  phalanges  forwards.  Tho  mechanism  of  this 
clawed  hand  is  as  follows.  When  the  hand  is  opened  aud  the 
fingers  straightened,  tho  so-called  extensors  of  the  fingers 
(i.c.,  of  the  near  phalanges),  and  the  interossei  (extensors  of  tho 
middle  and  far  phalanges)  act  in  consort  to  cause  this  extension. 
But  these  muscles  are  antagonists  as  far  as  their  action  on  the  near 
plialanges  is  concerned,  and  each  moderates  tho  action  of  the 
other  to  give  to  the  near  phalanx  a  direction  parallel  with  the 
metacarpal  bone.  When  the  interossei  fail  the  unopposed 
extensor  causes  an  exaggerated  extension  of  the  near  phalangea, 
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'when  these  muscles  nre  paralysed  the  near  pliitlaii>;es  can 
.nevertheless  bo  strongly  flexed,  {M.  Chaasaignau  has  kindly 
shown  mo  a  patient  in  whom  the  tendons  of  the  Buperficial  and 
deep  flexora  had  been  divided  at  the  wrist  and  bad  not  united, 
AlthODgh  he  had  as  a  consequence  of  the  injury  lost  tho  power 
'  flexing  his  middle  and  far  phalanges,  I  found  that  tho  patient 
ooold  strongly  flex  his  near  phalanges  by  means  of  tho  iuterossei, 
^s  power  of  ilesion  in  the  index  amounting  to  15  kiios.)  If  the 
llEterosHci,  the  true  flexors  of  the  near  phalanges,  arc  wanting, 
(he  middle  and  far  phalanges  can  alone  he  forcibly  flexed.  The 
SctioD  of  the  superficial  and  ilcep  flexors  on  the  near  phalanges 
I  weak,  that  without  the  help  of  tho  iuterossei  they  cannot 
counteract  tho  tonic  force  of  iho  extensors,  which  ultimately 
CftUBe  an  exaggerated  extension  of  tlieso  phalanges,  and  cause 
bhem  to  be  half  dislocated  backwards. 

It  is  easy  to  see  tlie  end  which  nature  has  in  view  in  this 
Wrangement.  As  in  the  use  of  the  hand  there  ia  frequent  need 
t  flexioii  of  tho  middle  and  far  with  extension,  at  the  same  time, 
Df  the  near  phalanges,  it  was  necessary  to  limit  the  action  of  the 
knperficiol  aud  deep  flexors  to  the  middle  and  far  phalanges,  just 
B  the  action  of  the  extensor  communis  has  been  limited  to  tho 
r  phalanges,  for  these  opposite  movemeuts  of  the  phalanges 
tan  only  bo  obtained  by  the  simultaneous  contraction  of  these 
nuBcIes. 

Patients  with  palsy  of  the  superficial  and  deep  flexors  con  no 
Ongor  Rex  the  middle  and  far  on  the  near  phalanges.  They 
levertheless  preserve  tho  power  of  flexing  tho  near  phalanges, 
»0t  this  power  of  flexion  is  inseparable  from  extension  of  tho 
middle  and  far  phalanges. 

If  the  two  end  phalanges  of  a  patient  whose  superficial  and 
deep  flexors  no  longer  act  be  passively  flexed,  while  the  near 
phalanges  are  kept  raised,  it  will  bo  found,  on  asking  him  to  shut 
'  B  hand,  that  the  near  phalanges  are  flexed,  while  the  middle 

d  far  are  straightened  with  a  force  in  proportion  to  his  effort 

flex  the  three  phalanges.  Need  it  be  said  that  this  movement 
8  due  to  the  action  of  the  interossei  and  lumhricales  ? 

Aa  a  result  of  a  palsy  of  the  superficial  and  deep  flexors  ex- 
tension of  the  middle  and  far  phalanges  becomes  exaggerated,  so 
ibat  at  length  they  bend  backwards. 

I  have  once  seen  an  atrophy  of  those  bundles  of  the  flexor  sub- 
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limis  which  supply  the  middle  and  ring  fingers.  The  patient 
could  only  move  the  metacarpo-phalangeal  joint  and  the 
*'  phalango-phalangienne  "  joint. 

Palsy  of  the  flexor  profundus  is  recognised  by  the  inability  to 
flex  the  far  phalanx.  The  functional  troubles  thus  caused  are  less 
grave  than  those  due  to  palsy  of  the  flexor  sublimis,  althongh 
they  cause  serious  bother  in  some  professions.  Thus  I  have  seen 
wasting  of  the  flexor  profundus  in  a  pianist  of  talent,  who  con- 
sequently could  not  extract  the  same  amount  of  sound  from  his 
instrument  as  formerly,  notwithstanding  that  he  retained  all  tb 
pristine  nimbleness  of  his  hand  and  fingers.  This  was  due  to 
the  fact  that  his  far  phalanges  bent  back  on  the  middle  ones 
when  ho  went  to  place  them  on  the  keys,  by  reason  of  the 
weakness  or  inertion  of  his  flexor  profundus. 

Palsy  of  the  muscles  which  cause  opposition  of  th^  thumb,— I 
have  often  seen  a  partial  palsy  of  the  muscles  of  the  ball  of  the 
thumb  following  injury  of  the  end  branch  of  the  median  nerve 
distributed  to  these  muscles.  The  palsy  is  then  limited  to  the 
short  abductor,  opponens  and  outer  head  of  the  flexor  bievis 
pollicis,  but  since  all  the  fibres  of  the  nerve  may  not  be  injured, 
the  palsy  may  be  limited  to  one  or  other  of  the  muscles. 

(I  have  long  noted  by  means  of  electrical  testing  that  in  injories 
of  the  median   all  the  muscles  of  the  ball  of  tho  thumb  are 
palsied  or  wasted,  except  tho  inner  head  of  the  short  flexor 
which  goes  to  the  inner  sesamoid  bone.     On  the  other  hand,  I 
have  noticed  that  a  lesion  of  the  ulnar  nerve  affects  at  the  same 
time  all  the  other  muscles  supplied  by  it.     I  have  concluded 
from  this  that  the  inner  head  of  the  short  flexor  is  supplied  by 
both    tho    ulnar    and    median.     Anatomists,    M.     Cruveilhier 
among  others,  to  whom  I  have  communicated  this  hypothesis, 
founded  on  clinical  observation,  say  that  they  have  never  been 
able  to  find  a  filament  of  the  ulnar  nerve  going  to  this  muscnlar 
bundle.     Pathological   anatomy  now  explains  my  hypothesis. 
A  pupil  of  M.  Charcot  has  established  the  fact  by  microscopic 
examination  that  a  fatty  degeneration  of  the  inner  head  of  the 
short  flexor  followed  an  injury  of  the  ulnar  nerve  in  a  woman 
who  died  in  M.  Charcot's  wards.     This  pathological  fact  was 
communicated  to  the  Societe  de  Biologic  on  the  17th  of  Apnl, 
1872.     See  also  tho  lievue  Photographique  des  Hdpitaux  for 
March  and  April,  1872.) 
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ll  palsy  sometimes  attacks  tho  mnsclea  of  the  ouj  oftoe 
tliomb,  nbich  is  also  the  ordinary  starting  point  for  progressive 
>ijQsfalar  atrophy.  Tbo  Uet-mentioned  disease  has  giveu  me 
freijnoiit  oiiportnnitios  of  studying  the  physiological  facta  which 
I  im  uboDt  to  diHousR. 

Tlm>o  mnsclus  help  in  opposing  the  tlinmli,  viz.,  the  opponens, 
OnliThvnd  of  tho  short  flexor,  and  the  abdactor  {court  aMuclmr). 
Tlie  ojijioneua  merely  acts  Oil  the  first  metacarpal  bone.  It  has 
Hu  least  opposing  power  of  the  three  even  when  it  places  the  first 
KuiUcar]<a]  bono  in  tbo  cxtrcmu  of  opposition.  The  end  of  the 
Ultunh.  when  not  acted  on  by  any  other  muscle,  remains  outside 
lie  intlex  with  its  polmur  snrfacc  looking  inwards.  I  call  this 
DBKcIt',  vbich  merely  assists  in  the  opposition  of  the  tliumb,  the 
kpposer  of  the  first  metacarpal  bone. 

Tlie  oat«r  head  of  tho  short  fiexor  acts  on  the  first  metacarpal 
ODD  liko  tlio  precoding  ;  and  it  further  gives  a  side  movement  and 
.rotation  on  its  long  axis  to  the  near  plialanx,  so  as  to  oppose  the 
nip  of  llie  thumb  to  each  of  the  fingers  ;  finally,  it  extends  the 
■r  on  th«  near  phalanx. 

From  these  tbreu  simullaneons  movements  results  tho  real 
wition  i>f  the  thumb,  but  the  muscle  producing  thorn  has  not 

9  power  to  put  tlie  pulp  of  the  thumb  against  the  pulps  of  thf 
I  when  these  arc  indinwl  towards  it.  The  pulp  of  the 
bnmb  under  these  circumstauces  scarcely  touches  the  near  end 
if  tlw  middle  phalanx.  The  name  of  this  muscle  is  not  justified 
ly  its  action.  It  should  bo  called  the  phalangeal  oppoter  (oppo- 
KBt  plulauginien)  of  the  thumb. 

Th«  abductor  {ranrt  ahtiu-tfU-r)  also  causes  opposition  of  the 
Int  meUcarpal  bone  and  ext^'usion  of  tho  far  phalanx.  Its 
Ktion  tliffera  from  that  of  the  short  flexor  by  bunding  the  near 
ibaUax  mor«  forward  so  that  the  thumb  can  only  bo  opposed  to 
Jsa  two  first  fingers. 

But  tliore  ia  one  advantage  which  it  alone  possesses,  viz.,  that 
ho  end  of  tho  thumb  can  reach  tbo  ends  of  thoso  fingers  whosc 
Btenilc<t  phalanges  iiro  inclined  towards  it.  It  is  henco  the 
kMwt  imporlAnt  of  the  muscles  of  tho  ball  of  the  thumb.  The 
niucli!  is  no  abductor,  ftH  its  mimo  implies  ;  it  ahould  bo  called 
Iio  itppitser  of  thi!  far  phalanx  (oppomiit  phnlan'jettien). 

In  tho  UK)  of  Lho  hand  the  far  phalanx  of  the  thumb  needs  to 
|e  frequently  straightened  during  opposition,  so  as  to  oppose  its 
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pulp  to  that  of  the  two  first  fingers.     This  extension  cannot  be 
done  by  the  long  extensor  (extensor  secnndi  intemodii)  beeanse, 
as  we  shall  soon  see,  it  antagonises  opposition.     The  follow- 
ing is  the  arrangement  which  allows  of  opposition  and  extensioB 
being  effected  by  the  same  force.     The  muscular  bundles  going 
to  the  outer  sesamoid  bone,  and  which  are  fixed  to  the  near  end 
and  side  of  the  near  phalanx,  send  an  aponeurotic  expansion  to 
join  the  tendon  of  the  extensor  secuudi  intemodii,  on  the  near 
phalanx.     It  is  easy  to  see  that  these  bundles  in  contracting 
extend  the  far  phalanx,  while  they  move  the  near  phalanx  side- 
ways and  oppose  the  first  metacarpal  bone.  The  different  direction 
of  the   two  bundles  running   to   the  external   sesamoid  bone 
perfectly  explains  why  one  (the  abductor)  acting  from  behind 
forward  can  oppose  the  pulp  of  the  thumb  to  that  of  the  fingers* 
while  by  the  other  acting  more  from  without  in,  the  thumb  is 
successively  opposed  to  the  four  fingers,  but  cannot  by  it  b^ 
made  to  reach  the  far  phalanges. 

By  the  power  of  the  abductor  the  pulp  of  the  thumb  i^ 
brought  in  contact  with  the  far  phalanges  of  the  flexed  fingers  ^ 
and  hence  palsy  of  this  muscle  causes  great  trouble  in  using  tbi 
hand,  (notwithstanding  that  the  thumb  can  still  bo  opposed 
the  digits  by  the  short  flexor,)  because  its  pulp  cannot  reach  th^ff' 
far  phalanx.  If  the  patient  wishes  to  hold  anything  betveenw- 
the  thumb  and  forefinger  he  is  obliged  to  keep  the  near  phaltn^^ 
of  the  latter  extended  while  ho  flexes  the  middle  and  &^ 
phalanges.  This  position  is  very  tiring,  causes  clumsiness,  anl 
makes  many  functions  of  the  hand  either  difficult  or  impossible. 

Although  the  loss  of  the  outer  head  of  the  short  flexor  pre- 
vents the  opposition  of  the  thumb  to  the  ring  and  little 
fingers,  the  trouble  is  not  great,  because  the  abductor  allows  of 
opposition  to  the  index  and  middle  fingers,  which  are  of  the 
most  importance  in  the  use  of  the  hand. 

The  position  of  the  thumb  at  rest  becomes  changed  by  wasting 
of  the  muscles  of  the  ball  of  the  thumb.  The  thumb  obeying 
the  tonic  action  of  the  extensor  secundi  intemodii  (lon^  extenseur), 
its  metacarpal  bone  is  placed  in  the  same  plane  as  the  second 
metacarpal  bone,  and  ite  pulp,  like  that  of  the  fingers,  looks 
directly  forwards. 

1  hand  of  man  t-  ^.oses  its  characteristic,  Le.^  the  position 
thumb  destined  to  subserve  the  intelligence,  a  position 
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of  half  opposition  during  rest,  bd  that  by  bringing  the  thamb 
into  oppoaitioii  with  the  index  nnd  middle  fingers,  he  is  always 
Teady  to  hold  a  pen,  the  servant  of  bis  thoughtB,  or  any  other 
iuBtrament  for  displaying  liis  manual  dexterity. 

This  deformity  of  the  human  hand  recalls  what  in  the  apo 
«  the  sign  of  the  beast,  Ehowing  that  he  13  meant  to  go  on 
ftll  fours  when  not  climbing.  In  short,  the  position  of  the 
thamb  due  to  the  predominance  of  the  tonic  power  of  the 
aiteoBor  ossis  metacarpi  allows  the  ape  to  pat  his  hand  flat  on 
.the  ground  without  effort  or  fatigue. 

Pidsy  I'f  the  adductors  of  thi;  thumb  occurs  after  injuries  to 
kbe  ulnar  iierve,  and  in  progressive  muscular  atrophy. 

Adduction  of  the  thumb  is  produced  by  the  muscles  inserted 
into  the  inner  sesamoid  bone,  viz.,  the  adductor  polUcis,  and 
the  inner  head  of  tho  flexor  hre\ns  pollicis.  At  the  same 
-time  these  muscles  cause  extension  of  the  far  phalanx  by  means 
frf  an  aponeurotic  expansion  going  frum  the  inner  sesamoid 
V)ii^  to  the  tendon  of  the  extensor  secundi  interoodii. 

Finally,  they  make  the  first  metacaqial  bone  turn  from  within 
ont  on  its  long  axis.  These  muscular  bundles,  which  form  what 
Idioald  be  called  the  adductor,  are  antagonists  of  the  muscles 
attached  to  the  outer  sesamoid  hone,  to  the  extensor  ossts  meta- 
Mrpt,  and  to  the  extensor  primi  interaodii.* 

I  hare  only  once  seen  a  palsy  limited  to  the  adduotors  of  the 
thumb,  and  the  following  symptoms  were  then  noted.  The 
letaearpal  bone  of  the  tbmnb  could  not  be  made  to  approach 
tlie  metacarpal  bono  of  the  index,  but  was  constantly  separated 
from  it  by  tho  tonic  action  of  the  antagonists  of  the  paralysed 
sioscles.  The  main  functions  of  tho  hand  were  preserved 
Wcnuse  the  adductors  are  not  verj-  imjioi-tant.  The  patients 
tuld  WTite,  for  the  mnscles  coneomed  in  this  function  were 
jbealthy,  but  they  experienced  fatigue  in  holding  the  pen.  The 
wwer  of  squeezing  objects  placed  in  the  hand  was  feeble, 
'  Palajf  of  the  extensors  and  lonij  fiexor  of  the  thumb  may  occur 
18  the   result  of  injury,   lead  palsy,  or  progresBivo  muscular 

*'Ttie  Bsmea  ct  eome  of  Uie  thumb  miKcIei  tit  nut  Identiod  in  Frcach  md 
hglish.    Thai— 

Aog  kbdaccenr  dn  poitcs  (8jtppe7]=EiteDic)r  oaaia  metacarpi  poUi'^'*  (El'i-)- 
Owt  eilROKar  du  i>ouce=GxteTisor  primi  intentDdil  pollioii. 

ejlenseot  flu  pooc«=Extensor  Becnndi  inlemodii  polliela. 
BMirtsbdDcUni  da  poucen^bdnctor  poUida. — (Ed.) 
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atrophy.     I  linre  only  once  seen  an  isolated  palsy  of  the  loBf 
flexor. 

The  extenaor  seoundi  interuodii  (long  extemeur)  is  the  only 
mnacle  of  the  thumb  which  is  properly  named,  for  it  extends  boUi 
phalanges  and  the  metacarpal  bone,  which  it  causes  to  approu 
the  second  metacarpal  bone.     It  is  the  only  musclo  which  plac 
the  first  metacarpal  bono  on  the  same  plane  as  the  Bec( 

The  extensor  primi  internodii  is  the  only  true  abductor  of  tj 
first  metacarpal  bone  ;  its  extensor  action  on  the  first  phalME 
is  weak. 

The  flexor  longus  polHcis  flexes  the  far  and  near  phalanges,  1 
especially  the  former.  It  has  no  action  on  the  first  metacarf 
boue. 

The  extensor  ossis  mctacarpi  [long  abdactcur)  bends  the  fiifl 
metacarpal  bone  forward,  (?)  bnt  it  does  not  cause  abdnctioi 
(Quant   an   long   abductear   du    ponce,  11   incline    le   preni 
metaearpien  en  avant  maia  ii  ne  produit  pas  I'abduction.)  . 

Palsy  of  tho  extensor  sccundi  iutL-rnodii  (which  I  once  t 
as  tho  result  of  a  bruise  of  the  lower  and  hinder  part  of  t 
foitarm)  causes  tho  thumb  to  be  always  "opposed." 
impossibility  of  raising  it  caused  clumsiiiess  and  bother  in  mai 
manipulations,  but  nevertheless  moat  of  tho  functions  of  t 
hand  were  preserved,  for  extension  of  the  far  phalanx  could  D 
brought  about  during  opposition  of  the  thumb  by  the  i 
which  produce  the  latter  movement,  as  I  have  domonstr 
above. 

Palsy  of  tbo  extensor  ossis  metacarpi  causes  no  great  trouU 
although  the  first  metacarpal  bone  is  then  dragged  on  bv  i 
the  muscles  which  cause  opposition  and  abduction.  But  if  a 
palsy  of  tho  extensor  secundi  internodii  be  superadded  (as  is 
often  the  case  in  lead  palsy)  tho  first  metacarpal  bone  is  con- 
tinuously in  extreme  opposition  and  adduction,  while  the  two 
phalanges  are  flexed  on  tbo  palm.  Hence  it  happens  that  the 
thumb  la  always  thus  shut  on  the  palm  either  when  tho  hand  ia 
closed  or  when  the  patient  wishes  to  seize  an  object. 

Tho  absence  of  the  cxhiisor  primi  internodii  (the  only  real 
abductor  of  the  first  metacai-jial  bone)  causes  difficulty  in  certain 
acts,  such  as  making  down-strokes  in  writing  or  drawing.  CUearlv, 
in  this  movement  the  first  metacarpal  bone  is  abducted  while  (he 
two  phalanges  are  flexed,  or  in  other  words,  thi?,  the  opposite 
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of  the  up-stroke  movement,  in  caused  by  the  extensor  jirimi 
iniernodii  aud  jlexor  hngiis  pollicis. 

"When  the  flexor  lonj^a  pollicis  is  palsied,  the  moyemeats  of 
the  far  phalanx  of  the  thumb  are  completely  abolished,  and  the 
phalangeal  joint  (V articulation  phalango-jikaiangieime)  booh 
becomes  fixed.  The  use  of  the  hand  in  such  cases  is  restricted 
and  hindered. 

PaUy  of  the  extensor  carpi  radialis  hngior  {premier  radial 
txteme,  exlenaeur  abducteiir)  extensor  carpi  ulnaria  {cubttnl  poa- 
tfrieur,  exteneeuT  adducteur),  and  extensor  carpi  radialis  hrevior 
{gecond  radial  externe,  extunseur  direct).* 

Palsy  of  these  mnscles  may  result  from  injury  to  the  musculo- 
^iral  (radial)  nerve  or  its  branches,  from  lead  palsy,  or  from 
rheumatism  of  the  musculo-spiral.  The  extensor  carpi  radialis 
longior  causes  extension  and  abduction  of  the  nTiat,  the  extensor 
carpi  ulnaris  causes  estensioa  and  adduction,  while  the  extensor 
«arpi  radialis  brevior  causes  direct  extension. 

The  extensor  carpi  radialis  longior  is  the  most  important  of 
these  Gxti'usors  of  the  wrist,  because  it  alone  produces  that 
abduction  so  needful  in  most  uses  of  the  hand,  and  since  it 
moderates  the  adduction  of  the  extensor  carpi  ulnaris,  it  produces 
when  paralysed  a  deformity  of  the  wrist,  which  keeps  the  hand 

a  state  of  exaggerated  adduction,  and  thus  hinders  or  annuls 
Certain  of  its.  functions. 

WTien  all  three  extensors  of  the  wrist  are  palsied  the  diagnosis 
jfl  easy,  because  there  is  always  wrist-drop,  even  when  the  ex- 
tensors of  the  fingers  are  sound,  for  these  latter  are  unable  of 
themselves  to  produce  extension  of  the  wrist  with  any  force. 
But  a  partial  palsy  (such  as  I  have  often  seen  in  lead  poisoning) 
might  well  be  misunderstood,  because  of  the  power  of  extending 
the  wrist. 

If  the  extensor  carpi  radialis  longior  be  alone  affected,  ex- 
tension of  the  wrist  cannot  bo  made  without  adduction,  while, 
if  the  extensor  carpi  ulnaris  bo  affected,  abduction  always  goes 
irith  extension  of  the  wTist. 

Palsy  of  the  extensor  carju  radialis  brevior  docs  not  seem  to 

•  Tbe  CKtenBon  of  Ibe  Wriat  ara  tbaa  naiaed  by  Sappey  and  Ellin: — 

Premier  rsdUl  eileroe  (3iippey)=Eilonaor  carpi  r.idialis  longior  (Ellii). 
Second  odiai  eitenie=Eitensor  carpi  radblis  brevior. 
Cubital  poet^rkur^^xtenBor  carpi  ulnarir. 
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interfere  witb  wrist  extenBion,  because  direct  estension  is 
produced  by  the  acting  together  of  the  extensor  carpi  radialis 
longior  and  the  extensor  carpi  ulnaris,  and  ahdiiction  or  adduction 
take  place  according  as  one  or  the  other  predominates.  The 
pals;  is  reco^ised  by  the  fact  that  tho  tendon  of  the  exteuBor 
carpi  radialia  brovior  does  not  tighten  daring  extenaion  of  the 
wrist,  which  movement  also  lacks  a  certain  degree  of  force. 

The  troubles  caused  by  inability  to  raise  the  wrist  are  too  well 
known  to  need  mention ;  but  the  troubles  oansed  by  partial  palsy 
of  the  wrist  extensors  are  not  so  well  known. 

Palsy  of  the  extensor  carpi  radialis  longior,  owing  to  tbo  band 
being  in  continued  adduction,  renders  it  difficult  for  the  baud  to 
minister  (scnnr)  to  the  front  of  the  body.  It  13  only  needful  to 
try  on  oneself,  by  attempting  with  tbe  wrist  odductod,  to  carry 
the  fingers  to  the  mouth  or  face,  to  put  on  a  hat  or  tie  a  craTat, 
and  tho  difficulties  of  these  functions  will  be  evident.  ...  I 
must  add  that  ultimately  tbe  adductor  muscles  got  contracted, 
and  the  wrist  joint  becomes  deformed. 

Palsy  of  tbo  extensor  carpi  ulnaris,  in  which  the  hand  is 
abducted,  causes  much  less  trouble  in  using  tbe  hand. 

As  for  palsy  of  the  extensor  carpi  radialia  brevior,  tbe  patw 
scarcely  notice  it,  although  extenaion  of  the  wrist  is  weaki 
It  is  only  the  carefnl  examination  of  tbe  physician  which 
to  its  discovery. 

I  have  occasionally  Been  the  flexor  carpi  radialis  and 
palmaris  longus  "  (Ics  palmaires)  partially  destroyed  by  pro{ 
give  muscular  atrophy,  and  tbe  only  functional  trouble  of  interest 
which  I  noted  was  the  following :  when  the  patients  straightened 
the  fingers  vdih  tbe  band  in  pronation,  the  wrist  was  bent  back- 
wards in  spite  of  their  ofibrta  to  prcveut  it.  This  was  caused 
by  the  extensors  of  the  fingers  (which  are  also  extensors  of  tbe 
wrist)  whose  action  was  not  antagonised  by  the  flexor  (arpi 
radialis  and  tbe  palmaris  longus. 

Palsy  of  the  pronators  and  supinators  may  follow  injuries,  or 
occur  in  progressive  muscular  atrophy. 

There  are  three  chief  pronators.  Two  of  these,  the  pronator 
radii  teres  and  tho  pronator  qaadratns,  arc  imlepemUnt;  the 

•  Qmnd  palmatre  (SBpp5j)=Fleior  carpi  nidinlis  (EUii), 
Pelit  paltDBire  □□  patmuire  grtte^PiUmBiis  loDgna. 
I*iilmairc  cutan<i=Pftlmaris  brerie. — (Ed,J 
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<tlurd,  which  canaee  Bemi-pronation  along  with  flexion  of  the 
elbow,  is  known  as  the  supinator  longus  (a  name  which  is  in- 
Bccarate).  I  may  add  that  all  the  mnscles  attached  to  the 
^trochlea  help  in  pronation. 

ro  muscles  effect  enpination  :  (1)  The  supinator  hrcris, 
"which  is  a  pare  supinator ;  ('2)  The  biceps,  which  is  at  once  a 
i-eapinator  and  a  flexor  of  the  elbow.  R-onation  and 
sopination  can  therefore  be  performed  independently  of  flesion 
or  extension  of  the  elbow,  althoagb  a  single  muscle  may  per- 
form at  once  either  pronation  and  flexion  (supinator  longus), 
ei  supination  and  flexion  (biceps).  I  should  add  that  in  order 
to  give  an  independent  flexion  of  the  elbow,  natnre  has  pronded 
Ihe  bracbialis  anticns. 

The  muscles  concerned  in  pronation  and  supination  are  so 
numerous  that  when  one  is  palsied  another  acts  for  it.  Their 
partial  palsies  are  not  easy  to  reco<piiBe,  and  sometimes  a 
diagnosis  is  impossible. 

No  one  could  say  that  the  pronator  quadratus  is  palsied  as 
!]ong  as  the  pronator  radii  teres  is  sound,  and  riVf  rcrsd,  because 
their  actions  are  identical.  Possibly  one  might  say  that  the 
pronator  radii  teres  was  acting  because  of  its  enlargement  during 
iBontraction,  but  this  sign  is  of  doubtful  utility. 

When  both  these  muscles  are  palsied  pronation  can  still  be 
performed  by  the  supinator  longus  when  the  forearm  is  flexed  at 
'  Q  same  time ;  but  as  this  muscle  only  half  snpinates  (pronates) 
■file  patient  is  obliged  to  help  the  action  by  turning  the  humerus 
■with  his  subscapularis,  the  elbow  being  separated  from  the  trunk. 
This  pronation  is  bat  feeble. 

When  the  supinator  brevis  is  palsied,  enpination  can  still  bo 
brought  about  by  the  biceps,  which  flexes  the  elbow  at  the  same 
time.  The  patient  tries  to  supplement  this  supination  by 
rotating  the  hamems  outwards,  by  the  infra-spinatus,  and 
1)ringing  the  elbow  close  to  the  trunk. 

To  bo  sure  that  supination  is  duo  solely  to  the  supinator 
trevia,  the  elbow  must  bo  extended  and  firmly  fixed.  The  same 
■plan  must  be  adopted  when  testing  pronation.  If  pronation 
and  supination  can  be  done  under  these  conditions,  one  may  he 
ire  that  these  movoments  are  performed  by  the  muscles  specially 
ibarged  with  this  function  (the  pronators  and  the  supinator 
rcTis). 

T  2 
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Thebe  p^iea  may  affect  the  muscles  of  the  ankle  or  the 
toes.  It  is  necessary  to  remiDd  the  reader  of  certain  general 
principles  of  the  muscular  physiology  of  this  region,  principles 
which  in  great  part  are  duo  to  my  clinical  and  electro -phy Bio- 
logical researches,  and  without  which  no  one  can  make  any 
advance  in  the  muscular  pathology  of  the  foot. 

There  are  six  muscles  which  are  specially  destined  to  move 
the  auklo.  These  are  :  1,  gastrocnemius  and  soleus  (triceps 
sural) ;  2,  peroneus  locgus ;  3,  tibialis  onticus ;  4,  extensor 
longus  digitorum ;  5,  tibialis  posticus;  6,  peroneus  brevia.t 
1  and  2  estond,  3  and  4  flox,  6  and  6  give  lateral  moTements 
(independent  of  flexion  and  extension)  to  the  ankle. 

No  muscle  causes  simple  flexion  and  extension  of  the  foot 
without  at  the  same  time  producing  abduction,  adduction,  or 
movements  in  or  out.  Direct  extension  and  flexion  can  oiJy  he 
caused  by  combinations  of  muscles.  Thus  the  gastrocnemius 
and  soleus  is  the  extensor-adductor,  and  the  peroneus  longus 
the  extensor- abductor,  but  combined  they  cause  direct  extension. 

The  tibialis  anticus  is  the  flexor- adductor,  and  the  extensor 
longuB   digitorum   is   the  flexor-abductor,   but   combined 
cause  direct  flexion  of  tho  foot. 


•  From  LEItclritatlnn  LoculUet,  3rd  ed.,  pp.  983— lOlC. 

t  Ttiwps  de  U  jambe,  or  triceps  snnil  (Sappey}=Outi'ooi]cmim  and  solena  (EQu), 
The  gastrocneinina  ia  also  called  lei  juvuaux,  tbs  two  "heida"  beiiiK  known  u  k 
jinaeoB  inlcrne  and  lejiimtau  ixirmt. 

Long  p<!roDier  1at(<ral=FeruDCiis  Inngns. 

Court  pcronier  latirnWPeroneaa  brevU. 

FiJroniBi'  anlaJriear^PcruneuB  lartiua. 

JambicT  ruiUriear=Tibi:dis  anticna, 

Long  oxtenseur  common  dea  orteilB^=ExtenM)r  longiu  dlgitoi 

Eitonseur  propro  dn  gros  orteil=EiilonBor  proprios  pollicis. 

Jambier  poHti^riciir^jTibialia  posticua. 

Le  p^eiii=EitenBorbreTi9  digitorum.— (En.) 
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It  would  be  rational  to  name  the  mnsclcs  according  to  their 
nse,  and  tbis  I  have  elsowhere  douo,  but  I  now  see  that  by  bo 
doing  confusion  is  caused  in  medical  language,  and  that  by 
ebanging  old  terms  I  am  liable  to  be  misunderstood.  .  .  • 

Besides  movements  of  the  foot  on  the  leg  these  muscles  cnuso 
many  partial  movementa.  The  study  of  these,  though  of  great 
practical  interest,  has  been  too  much  neglected.  Without 
a  knowledge  of  these  partial  movements  it  is  hard  or  impossible 
to  understand  not  only  the  ordinary  mechanism  of  tbo  physio- 
logical movements,  and  the  normal  position  of  tho  foot,  but  also 
Jlie  mechanism  of  pathological  movements  and  deformitiea  which 
follow  certain  injuries  to  muscles. 

Palsy  and  Wasting  of  the  Qasirocncmius  and  Soleut. 

The  physiological  study  of  these  muscles  is  insoparahlo  from 
that  of  the  poroneus  longus,  and  I  shall  therefore  deal  with 
jihem  collectively. 

The  gastrocnemius  and  eoleus  forcibly  stretch  tho  hack  part 
<A  the  foot  (V arrwre-pied)  and  the  outer  half  of  tbo  foi-o  part 
(I'avant-pied) ;  they  have  no  action  on  tho  inner  half  of  the  latter. 
Having  caused  the  maximum  extension  of  tho  foot  at  the  ankle- 
joint  they  rotate  it  on  the  leg  as  a  pivot,  so  that  the  toe  ii4  carried 

and  the  heel  ouf.  At  the  same  time  it  (the  foot)  tnrnii  on  ita 
long  axis  bo  that  the  outer  edge  is  lowered  and  the  inner  rained. 
The  sole  of  the  foot,  therefore,  looks  inwards. 

The  tarsal  movements  resulting  from  the  action  of  tiuf 
gastrocnemius  and  soleus  may  be  divided  ba  to  time — tik.,  1,  the 
movement  at  the  tibio-tarsal  joint,  and  2,  the  moronient  at  tb« 
calcaneo-astragaloid  joint.  In  the  first  period  the  etlcauenm  in 
stretching  makes  the  sstragsInB  more  in  iti  aocltet,  mhI  dnfft 
powerfully,  in  the  eztenrioo  monmeat  wbidi  nimlUl,  on  (b« 
xnboid  and  two  lost  metatuMl  boDC«  m  if  Qixy  tonmi  ft  «HigU 
lone  with  it  (being  muted  to  it  bj  the  lo««r  calouMA'Ciiibold 
ligament  very  firmly,  bo  that  IImm  boiiM  baro  oaij  m  ftrjf 
limited  movement  from  below  up),  Bnt  w  thmm  i»  ao  li|pyWBt 
on  the  sole  to  prerent,  during  cxteMioB  of  Uw  bMl«  ilM  IniMr 
put  of  the  foot  bom  litiaf  {remomih)  U  •  ton»,  oppmwd  to 
eitenaion,  act  opoii  it,  the  Stat  aeUfatrwI  Ikmw,  Um  fntanMl 
ttmeifonD  and  tbo  ae^wid  ;Md  to  tha  !««■»  rmtataaiB  t0m*i 
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by  the  gronnd,  in  spite  of  the  powerful  extension  exerdaed  by 
the  gastrocnemius  and  soleos  on  the  other  parts  of  the  foot. 

The  second  period  begins  when  the  astragalus  has  reached  iU 
maximum  of  extension.    At  this  time,  the  fore-back  diameter  of 
the  articular  surfaces  of  the  calcaneum  being  oblique  from  belov 
up  and  from  before  back,  the  least  dragging  on  the  tendo  achillis 
makes  the  calcaneum  glide  on  the  astragalus.    As  this  gliding 
cannot  take  place  from  before  back  under  the  influence  of  the 
gastrocnemius  and  soleus,  because  it  is  opposed  by  the  ligamentB 
joining  the    calcaneum  to  the  astragalus   and  scaphoid,  the 
calcaneum  moves  obliquely  on   the  astragalus,  following  the 
oblique  direction  from  behind  forwards  and  from  within  out  of 
the  sub-astragaloid    articular  facettes.      This  gliding  of  the 
calcaneum  on  the  astragalus  causes  a  double  rotatory  moYement 
of  the  calcaneum,  on  its  long  axis  and  on  the  axis  of  the  leg.   B 
is  from  this  double  movement  of  the  calcaneum  that  results 
the  adduction  of  the  foot  and  the  turning  of  its  dorsum  outwards* 
The  peroneus  hngris  firstly  depresses  the  inner  edge  of  thefore* 
foot  and  hollows  the  sole.    It  holds  the  first  metatarsal  bone  in 
its  depressed  position  like  a  ligament,  while  the  gastrocnemiofl 
and  soleus  forcibly  extend  the  heel  and  the  outer  part  of  the  fore- 
foot.    Secondly,  it  gives  to  the  foot  a  double  rotation,  so  that  it 
is  abducted  while  the  outer  edge  is  raised;   and  thirdly,  the 
muscle  acts  feebly  as  an  extensor  of  the  ankle. 

The  depressing  of  the  inner  edge  of  the  foot  by  the  peroneofl 
longus  is  the  result  of  a  succession  of  little  movements  of  the 
joints.     Thus  the  first  metatarsal  bone  is  depressed  on  the 
internal  cuneiform,  the   cuneiform  on    the  scaphoid,  and  the 
scaphoid  on  the  astragalus.     The  head  of  the  first  metatarsal 
bone    (the  sub-metatarsal  prominence  or  front  heel)   is  thns 
lowered  in  the  adult,  whose  sole  is  normal,  about  1}  cm.  by  the 
first  movement,  and  1  cm.  by  the  second.     The  last  movement 
is  less  extended. 

When  the  action  of  the  peroneus  longus  is  at  a  maximum,  the 
head  of  the  first  metatarsal  bone  is  on  a  lower  plane  than  the 
head  of  the  second.  The  movement  of  the  inner  edge  of  the 
fore-foot  then  taking  place  obliquely  downwards  and  outwards, 
the  head  of  the  first  metatarsal  bone  executes  a  sort  of  opposition 
movement  so  as  to  slightly  cover  the  head  of  the  second. 

When  the  most  extreme  contraction  of  the  peroneus  longoi 
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takes  place  the  three  cuneiforms  are  crowded  togetber  at  tlieir 
lower  aspect,  giving  a  tnist  to  the  fore-foot,  which  exteods  to  all 
the  metatarsal  bones  and  lessens  its  width. 

The  abduction  and  raising  of  the  outer  edge  is  due  to  the 
eliding  of  the  calcan&um  on  the  astragalus  in  an  opposite 
direction  to  that  which  takes  place  through  the  action  of  the 
gastrocnemius  and  soleus. 

This  sliding  is  favoured  by  the  sur&ce  of  the  calcaueo-astraga- 
loid  joint,  but  it  could  not  occur  without  the  deep  triangular  fossa 
vhich  forms  the  outer  end  of  the  interosseous  groove  on  the  npper 
Bide  of  the  calconeum.  In  fact  while  the  astragalus  moves  on 
the  calcanenm  by  the  action  of  the  peronena  longus  the  front 
•dge  of  the  hinder  articular  facet  of  the  astragalus  sinks  into  this 
triaogalar  fossa,  pushing  before  it  the  corresponding  part  of  the 
iDterosBeons  ligament. 

When  the  gastrocnemius  and  soleus  cease  to  act  the  cstension 
if  the  foot  at  the  ankle  becomes  very  feeble,  and  scarcely  goes 
beyond  a  right  angle  in  spite  of  the  energetic  contraction  of  the 
teToaeuB  longus  and  flexor  longus  d'tgitorum,  which,  as  I  shall 
ihow,  have  a  slight  action  on  the  tibio-tarsal  joint..  ^Vhile  the 
tttient  is  thus  trying  to  stretch  his  foot  no  tension  can  be  felt  in 

B  tendo  achillis. 

By  reason  of  palsy  and  atrophy  of  the  gastrocnemius  and 
loleua  the  foot  undergoea  the  following  deformity.  The  heel  is 
iepressed,  while  the  fore-foot  fleses  on  the  hinder  part,  and  thus 
Uiere  resolts  a  hollow  club-foot  {Utlns  jiicd  creux).  The  genesis 
f  this  form  of  club-foot  is  explained  in  the  chapter  on  the 
mating  palsy  of  childhood  {p.  108),  to  which  I  moat  refer  the 
reader,  as  well  as  to  figs.  19  and  20.  I  will  merely  recall  the 
bet  that  the  form  varies  somewhat  according  as  the  muscles 
icting  on  the  fore-Toot  arc  more  or  less  damaged.     If  they  be 

1  Bonnd  the  front  of  the  foot  is  flexed  en  vuisge  on  the  back 

rt,  and  we  get   a  direct  club-foot  (talus  pied   creux   direct, 

;.  19).  If  the  peroneus  longus  is  aSected  the  inner  edge  of 
36  foot  is  kept  raised  by  the  tibialis  anticua,  and  the  long  flexor 
f  the  toes  alone  acting,  the  sole  looks  inwards  and  wo  have 
I  hollow  club-foot  with  inward  twist  {talus  pied  creux  tordu  en 
iedans — varus  de  Vavaiit-pifd),  see  fig.  20.     Lastly,  when,  in  this 

mo  case,  the  peroneus  longas  acts  alone  on  the  fore-foot  the 
nb-metataraal  prominence  is  lower  than  the  head  of  the  last 
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metatarsal  bone  and  the  fore-foot  looks  outwards ;  this 
dab-foot  with  outward  twist.     All  these  club-feet  aro  "  valgoa 
(tout  talus  est  ralgus).     The  reason  of  this  is  plain,  because  the 
gastrocnemius  and  soleus  being  on  adductor,  as  I  have  shown  by 
experiment,  and  as  Delpech  had  long  ago  demonstrated  clinic 
paley  of  this  muscle  necessarily  allows  the  abductors  of 
hinder  foot  to  predominate. 

The  movement  causing  this  deformity  takes  place,  as  I  have 
shown,  at  the  tibio-taraal  joint,  so  that  when  the  deformity  is  at 
its  maximum  the  astragalus  has  reauhed  its  extreme  of  flesion. 
At  this  time  the  tihio-tarsal  joint  no  longer  acts,  but  the  patient 
iuatiuctively  substitutes  for  it  a  calcaueo-astragaloid  movement 
by  means  of  the  extensor  longns  digitorum,  which  causes  flexion 
and  abduction.  (I  shall  show  further  on  that  the  abduction 
movement  of  the  calcaneo-aBtragaloid  joint  also  raises  the  point 
of  the  foot.  This  abduction  tiexion  is  more  marked  as  the 
deformity  is  more  advanced.) 

The  deformity  of  the  joints  is  in  proportion  to  the  degree 
of  hollow  club-foot  {ta!ua  pled  creiir).  The  supplementary 
flexion  of  the  extensor  longus  digitorum,  repeated  incessantly, 
wears  the  joints  which  rub  together,  i.e.,  the  front  edge  of  the 
hinder  articular  facet  of  the  astragalus  hollows  by  friction  the 
three-cornered  fossa  which  forms  the  outer  end  of  the  intcrosaeal 
groove  on  the  upper  sido  of  the  calcancum. 

The  joint  deformities  caused  by  the  ficxion  of  the  front  on  the 
Lack  of  the  foot  are  not  leas  important.  They  chiefly  aS'ect  the 
mid-tarsal  joint  (medio-tarsienne).  The  joints  which  half  slip 
out,  BO  to  say,  are  worn  by  the  flexion,  and  the  ligaments  shorten 
on  the  plantar  surface,  while  they  are  stretched  on  the  back  of 
the  foot.  These  deformities,  soon  in  all  forms  of  "hollow  feet," 
have  been  perfectly  described  by  M.  Bouvier  in  tho  feet  found  in 
the  second  and  third  degrees  of  equiuo-vams.  To  his 
(Bouvier,  Lemons  diniqvcs  siir  les  tnaXadics  chroniquea 
Vappareil  hcomotciir,  1858)  I  refer  the  readi 

Having  read  the  description  of  the  troubles  caused  by  palsy 
or  wasting  of  the  gastrocnemius  and  soleus  in  the  motion  and 
shape  of  the  foot,  one  would  suppose  that  mistakes  were  im- 
possible. Unfortunately  this  is  not  the  case,  for  1  have  seen 
grave  mistakes  made  at  the  onset,  or  in  the  early  days  of  this 
paralysis,  when  the  changes  in  shape  and  the  trouble  in  walking 
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«  slight.  There  is  merely  a  slight  limp,  and  if  care  be  sot  taken 
to  examine  the  partial  moYements  of  the  foot  on  the  leg  the 
{nlsy  escapes  obaeiration.  I  have  seen  the  limp  cansed  bj  this 
palfij  attributed  to  hip  diBeaso  !  It  is  only  nltimately,  and  when 
U  is  too  late,  that  the  local  palsy  Is  recognised  as  the  cause  of 
e  deformity  and  troable  of  the  foot. 

Palty  of  the  peroneiig  loitfjiig  has  been  misunderstood   till 

now,  because  in   order  to  dia^rnose   and   describe  it  an   exact 

mowledge  was  oecessarj'  of  the  action  of  the  muscle  and  the 

t  played  by  it  in  standing  and  walking,  and  in  the  shape  of 

|te  foot.     I  may  say,  without  exaggeration,  that  the  ignorance 

this    point   was    absolute    before    my   electro-physiological 

arches. 

I  baTe  seen  this  palsy  in  patients  whose  feet  had  been  too 
mg  in  very  cold  water.  As  the  electric  irritability  was  normal 
1  these  cases,  one  might  regard  them  as  "  rheumatic."  O^n 
it  has  followed  a  blow  on  the  outside  of  the  leg.  Usually,  how- 
ever, it  has  come  on  without  any  cause,  other  than  great  fatigue 
r  a  long  walk,  or  standing  too  long,  and  in  patients  whoso 
lantar  arch  was  poorly  developed.  .  .  . 

1  have  already  given  the  action  of  this  muscle,  and  need  now 
rely  add  the  followisg  rcauvie.  .  .  .  The  plantar  arch  is  the 
upport  of  the  lower  limb.  Its  back  pillar  is  formed  by  the 
inberosity  of  the  calcaneum  (lahni  postericur) ,  and  the  front 
mainly  by  the  head  of  the  first  metatarsal  bone  (taUiii 
fnt^rieur).  The  peroneus  longus  is  the  only  muscle  which  keeps 
tie  head  of  the  first  metatarsal  bone  and  the  other  bones  {in- 
ternal cuneiform  and  scaphoid)  which  help  to  form  the  front 
Hlf  of  the  plantar  atch  (of  which  it  is  the  active  ligament) 
Irmly  depressed. 

When  the  foot  is  flat  on  the  ground  the  body  rests  on  the  two 
pillars  of  the  plantar  arch,  but  in  standing  on  the  front  of  the 
loot,  and  in  leaping  the  front  pillar  supports  the  weight  of  the 
body  by  itself. 

The  action  and  functions  of  the  peroneus  longus  being  known, 
ibe  functional  troubles  caused  by  its  palsy  are  easily  foreseen. 
I  will  describe  them. 

The  first  metatarsal  bone  gradually  rises,  dragging  the  in- 
ternal cuneiform  and  scaphoid  with  it,  so  that  the  plantar  arch 
lesBeus  by  degrees,  and  gradually  disappears,  and  we  get  a  flat 
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foot.  On  looking  at  tho  aolo  it  is  seen  tbat  the  front  hd 
looks  inwards,  i.e.,  the  foot  is  "varus"  in  front.  From  this 
it  results  that  the  foot  cannot  rest  flat  on  a  level  sarface, 
and  tliat  when  standing  erect  the  outer  edge  of  the  foot  only 
touches  the  ground.  The  patient  tries  iu  vain  to  depress  tho 
bead  of  hia  first  metatarsal  bone,  and  one  sees  him  insLinctiTely 
flex  his  big  toe  by  the  energetic  contraction  of  the  adductor  and 
short  flexor,  as  he  vainly  tries  to  find  a  point  of  support  for  the 
inner  edge  of  his  fore-foot.  The  sub -metatarsal  prominence 
remains  raised,  and  cannot  toucli  the  ground. 

After  a  long  walk  the  patient  suffers  as  follows :  first  he  feels 
numbness  and  oreepingB,  then  pricking  and  fatigue  in  the  sole. 
Then  he  complains  of  pain  iu  front  of  and  below, the  estemiU 
malleolus,  which  he  usnally  attributes  to  a  strain  (the  foot,  as 
he  says,  having  twisted).  From  this  time  he  finds  his  foot  turn 
out  more  and  more,  and  remain  so.  Then,  on  examining  the 
patient,  one  finds  a  "painful  flat  valgus  foot"  (jned  plal  vi\lgiit 
douloureux),  and  that  the  peroneus  brevis,  or  extensor  longns 
digitorum,  or  both,  are  contracted. 

Thus  tho  "painful  fiat  valgus  "  ia  developed  after  palsy  of  the 
peroneus  longus. 

The  signs  which  mark  the  different  periods  are  in  perfect 
accord  n'ith  electro -physiological  facts.  The  ones,  mutually  con- 
firm the  others. 

Thus  iu  the  first  stage  of  palsy  of  the  peronena  longus  the 
tonic  force  of  its  antagonist,  the  tibialis  anticus,  gradually  raises 
the  head  of  the  first  metatarsal  bone,  and  destroys  the  plantar 
arch.  The  foot  then  has  the  form  of  a  "  varus  "  flat-foot  in  its 
front  half,  the  outer  edge  of  which  can  alone  be  placed  on  the 
ground  in  walking  and  standing.  Hence  the  numbness,  creep- 
ings,  and  fatigue  caused  by  the  compression  of  the  outer  edgo  of 
the  sole  during  long  walking  or  standing. 

This  faulty  point  of  support  is  the  cause  of  the  accidents 
which  bring  about  the  second  stage  of  valgus  flat-foot.  The 
body  cannot  rest  for  long  ou  the  outer  edgo  of  the  solo  with  im- 
punity, and  for  the  following  reason.  The  force  which  acts  from 
below  upwards  on  the  sub -metatarsal  prominence  ....  acts  on 
the  tibio-tarsal  articulation  in  the  direction  of  flexion  ;  while  the 
same  force  equally  acting  from  below  upon  the  last  metatarsal 
bone  tends  mainly  to  move  the  calcaneo-aatragaloid  joint  in  the 
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3  of  ubilaction.  But  do  we  not  know  that  tlio  large 
ipmias  and  eoIcus  utascle,  whose  attachment  to  the 
jtneam  i*  90  advantagcons.  strongly  opposes  the  floxioii  of  the 
Icktarfeal  joint,  while  the  tibialis  posticus  by  itself  opiwses  tbo 
'iclion  of  Iho  tak'oneo-ostragaloid  joint?  It  will  be  seen, 
vfiira,  that  if  the  foro-foot  be  only  BDpported  on  its  ont«r 
t,  tbe  weight  of  the  body  causes  the  calcaneo-nstragaloid 
k  t'>  twist  ill  the  direction  of  abdnction.  It  is  also  obrioue 
i  the  tibialis  posticus  has  not  the  power  to  constantly 
[He  this  movement,  as  the  strung  gastrucnemius  and  soleoa 
ituitly  uppuscE  tbe  flexion  of  Die  tibio-taisal  joint  caused  by 
»eight  of  tbe  body.  This  is  the  cause  of  the  pain  which,  in 
^  uf  tho  jMToueaB  lougus,  is  situated  in  front  and  below  the 
>r  twUleoIns.  It  is  due  to  the  strong  and  repeated  pressure  of 
uticalar  surfaces  of  the  cakaucum  and  astragalus,  and  of  the 
nm*  uid  niscalar  tissues  placed  between  Ibem,  a  pressure 
cb  is  inevitable  in  the  exaggerated  abduction  of  the  joint. 
i  irritation  caused  by  these  joint  strains  causes,  by  reflex 
40.  the  cuutracture  of  tbe  muscles  nearest  to  tbe  painful 
I  (the  extensor  lougus  digitorum  and  the  peronens  brovis), 
A  tb«n  maintain  eontinnously  and  cscossiTcly  the  ralgnfl 
■liMt.  Keed  one  add  that  in  time  the  ligaments  full  in 
h  din  deformity  of  the  foot,  the  one  set  lengthening,  while 
Bet  opposed  to  them  shorten  ?  Finally,  tbe  aurfacos  of  the 
_  It  Me  changed. 
Hw  proof  of  my  assertions  will  be  much  more  complete  if 
sbow  by  cases  that  the  functional  troubles  (the  paine 
KDg  standing  and  walking)  and  the  deformity  of  the  foot  (the 
foot)  disappear  when  the  palsy  or  weakness  of  the  peronens 
(Qs  is  cured.     I  have,  indeed,  obtained  these  results  by  local 


baio  followed  the  various  phases  of  valgus  flat-foot  often 
^  to  bnlievG  that  the  mode  of  production  just  given  is  aa 
lie  iiipUi^ble  to  the  accidental  and  even  to  the  congenital 

gotwuB  of  thu  valgns  flat-foot  ts  no  mere  theory,  but  is 
ported  by  electro-phjsiological  proofs  given  in  my  first  memoir 
Arcbirta  OiniraUt  de  Mrdc-ine,  185G.  .  .  . 
fgtlawing  is  a  summary  of  oue  of  tbe  cases  of  which  Uie 
1  wen-  iriveu  in  the  last  edition  (Case  cxcvii.,  1861) :— 
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Case  No.  66. — Accidental  painful  valgus  flat-foaU  PaUf  if 
the  peroneus  lon(fus.  Contracture  of  the  extensor  communiidigi' 
tomm,  and  peroneus  bretis.  Curt  of  the  pains  and  reeocerf 
of  the  plantar  arch  by  faradisation  in  spite  of  the  permsienee  tf 
the  deformity,  which  was  only  cured  later  by  forcible  movemenU 
in  a  direction  opposed  to  the  valgus.  Disappearance  of  tk 
abnormal  corns. 

This  case,  which  is  most  creditable  to  treatment  by  iandin- 
tion,  shows  the  trath  of  the  theorr  which  I  have  jast  giyen  of  the 
mechanism  of  flat-foot,  and  the  fimctional  trouble  which  it  caoies 
in  standing  and  walking. 

I  attributed,  in  this  case,  the  flat-foot  and  the  difficulty  or  im- 
possibilitT  of  bringing  the  sub-metatarsal  prominence  down  upon 
the  ground  to  the  palsy  or  weakness  of  the  peroneus  longns,  lO 
that  the  outer  edge  of  the  foot  was  forced  upon  the  gronnl 
during  walking  and  standing.  I  said  that  in  consequence  of  ih6 
body  having  this  wrong  point  of  support  the  sub-astragilod 
joint  had  been  forced  into  a  vicious  attitude  of  abdactioD 
between  the  weight  of  the  body  abore  and  the  resistance  of  tbe 
ground  below,  and  thus  secondarily  a  valgus  had  been  prodaeei 
I  held  that  hence  had  resulted  a  painful  pressure  on  ceitiis 
points  of  the  joints  of  the  calcaneum  and  astragalus,  and  tbt 
these  joint  pains  had  provoked  reflex  muscular  contractures,  which 
had  made  the  valgus  worse.  Lastly,  the  corns  seemed  to  me  to 
be  caused  by  the  wrong  points  of  support  of  the  foot  on  the 
ground.  Well,  if  all  these  troubles  were  really  caused  by  palBf 
of  the  peroneus  longus,  the  cure  of  the  muscle  ought  to  cure  the 
troubles.     This  in  fact  took  place. 

It  was  remarked  that  the  happy  effect  of  the  gradual  de- 
velopment of  the  force  of  the  peroneus  longus  was  soon  seen  by 
the  ending  of  pain,  and  by  the  return  of  the  plantar  arch, 
although  the  valgus  was  still  maintained  by  old  adhesions.  The 
foot  being  able,  thanks  to  the  recovery  of  the  muscle,  to  rest 
on  the  sub-metatarsal  prominence  during  walking  and  standing, 
the  weight  of  the  body  was  chiefly  borne  by  the  tibio-tarsal  joint, 
and  thus  the  crushing  of  the  tissues  between  the  calcaneo- 
astragaloid  joint  no  longer  took  place.  A  few  forcible  move* 
ments  were  then  alone  necessary  to  break  down  the  contracted 
bands  which  maintained  the  valgus.  The  valgus  never  re- 
turned, although  the  patient  no  longer  used  any  apparatoi 
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tad   coatiDued   to   walk.     The  chief  cause   of  the  valgns,  the 
jKstiag  OQ  the  outer  edge  of  the  foot,  no  longer  existed. 

And  yet  the  cure  of  valgus  by  tenotomy  of  the  retracted 
■DDBcles  and  certain  manipulatione  is  abnost  the  only  mode  of 
treatment  which  has  hitherto  occupied  tho  mind  of  the  surgeon. 
jTOiile  I  acknowledge  the  nsefuhiess  if  not  the  necessity  of  having 
Mcoarse  to  surgical  treatment  sooner  or  later,  the  above  case 
idiows  that  the  deformity  of  the  foot  is  not  the  chief  thing  which 
.demands  attention.  I  may  add  that  even  when  this  secondary 
keion  has  been  overcome  little  has  in  reality  been  done. 

The  following  case  shows  the  truth  of  this  assertion  even 
better  than  the  last: — 

Cate  No.  67. — Accidental,  painful  valgus  flat-foot  of  two  years 
landing.  Contraction  of  the  jieroneus  breris  and  extensor 
Jonffus  digitonim.  Palsy  of  the  peroneut  longus.  Cure  of  the 
fal^y  by  faradisation,  and  as  a  consequence  disappearance  of  the 
^ins  and  of  the  flat-foot,  which  had  persisted  after  tenotomy 
jm  spite  of  the  improvement  of  the  valijus, 

Experiment  goes  to  confirm  clinical  experience  as  to  the 
genesis  of  the  secondary  vajgua  with  which  I  have  been  dealing. 
.Keither  have  I  hitherto  seen  a  congenital  painful  valgus  in 
vhich  the  pain  caused  by  walking  or  standing  did  not  disappear 
quickly  on  faradising  the  peroneus  longus.  The  patients  have 
noted  that  they  could  rest  better  on  the  sub- metatarsal  promi- 
nence of  the  big  toe,  on  which  spot  moreover  the  cnticle  began 
to  grow  thick. 

I  have  no  wish  to  enter  hurriedly  into  the  question  of 
treatment,  of  which  the  importance  as  well  aathe  novelty  is  plain 
enough.  I  have  merely  dealt  in  this  place  with  the  pathological 
|irohIem  which  I  had  to  answer,  viz.,  1.  That  the  peroneus 
longns  is  the  only  muscle  which  keeps  the  sub -metatarsal  promi- 
nence (which  I  call  the  front  pillar  of  tlie  plantar  arch)  firmly 
depressed.  2.  That  the  failure  of  this  muscle  causes  flat-foot 
(whether  accidental  or  congenital)  and  secondarily  valgus.  3. 
That  the  flat-foot  causes  special  troublt;?  during  walking  and 
standing.  4.  That  it  causes  deformities  and  pains  attributable 
(o  the  wrong  point  of  support  on  the  ontsiJe  of  the  foot. 

Palsy  qf  the  tibialis  milieus  and  extensor  longns  djifiloram 
(fiexOTM  of  the  anhle). 


3S5  faktial  vuLsas  or  thb  foot. 

The  tibialis  fts^kos  candes  al  onee  the  three  following  more- 
isriiis :  1.  Flexion  <^  ihe  ankle :  !i.  I^iwwg  of  the  inner  edge 
of  ihe  fo?: ;  and  3.  Addardon  of  the  loot. 

The  dexion  is  forcible,  and  takes  place  at  the  tibio-timl 
join:. 

The  raising  of  {be  inner  edire  of  the  foot  is  doe— 1.  To  & 
succession  of  small  morements  lof  the  first  metatanal  on  the 
internal  eoneifonn.  of  the  latier  on  the  scaphoid,  and  of  the 
scaphoid  on  the  asiia^ns'  in  a  direction  opposed  to  those 
which  are  caused  bv  the  proper  action  of  the  peronens  longos. 
2.  To  the  rotation  from  viihin  out  and  from  below  up  of  the 
calcaneum  on  the  astrapilus.  The  adduction  is  due  to  the 
eliding  cf  the  articular  faoe:s  of  the  calcaneum  on  those  of 
the  astnipilus.  of  which  the  mechanism  is  the  same  as  thtt 
of  the  movemeni  produced  by  the  gastrocnemius  and  solens. 
But  we  know  that  this  movement  of  the  ealcaneo-astngiloid 
joint  cannot  cause  the  calcaneum  to  turn  on  its  long  axis,  without 
making  it  at  the  same  time  turn  on  the  long  axis  of  the  limb, 
and  it  is  from  this  double  movement  that  results  the  adduction 
of  the  foot  bv  the  action  of  the  tibialis  anticus.  But  the 
adduction  caused  by  the  tibialis  anticus  is  feeble  when  compu^ 
with  the  force  of  the  flexion  at  the  tibio-tarsal  joint  which  it 
caases. 

The  jreneral  shape  of  the  foot  is  changed  by  the  action  of  the 
tibialis  anticus.  The  sole  looks  in  and  the  phalanges,  especiaUy 
that  of  the  big  toe,  bend  yiincUtunt)  on  the  metatarsal  bones. 

The  extensor  longus  digiiorum  bends  the  foot  on  the  leg  and 
abducts  it.  It  also  extends  the  toes,  but  this  latter  action  is  br 
less  pronounced  than  the  former. 

The  flexion  of  the  foot  is  the  product  of  two  articular  moT^ 
mentSy  tibio-astragaloid  and  calcaneo-astragaloid,  which  take 
place  together.  In  the  adult,  the  extent  to  which  the  end  of 
the  foot  is  raised  by  the  calcaneo-astragaloid  movement  averages 
■ih  Centimetres  at  its  outer  edge  and  1}  centimetres  at  its  inner 
edge,  above  the  horizontal ;  the  calcaneum  is  then  depressed  to 
the  extent  of  half  a  centimetre. 

The  mechanism  of  the  calcaneo-astragaloid  movement  caused 
bv  the  action  of  the  extensor  lon<::us  dii^torum  is  the  same  aa 
that  described  a  propos  of  the  peroneus  longus ;  the  joint  moves, 
however,  more  in  the  first  than  in  the  second  case,  so  that  the 
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trochlear  movement  {mouvement  de  trockUe),  oblique  from  within 
oat,  and  from  back  to  front,  (which  is  peculiar  to  this  joint  and 
oaases  a  slight  raising  of  the  foot,  at  the  same  time  that  it  is 
abdncted,)  is  mnch  moro  pronounced. 

The  extensor  longus  digitorum  acts  more  powerfully  on  the 
Oalcaneo-astragaloid  than  on  the  tibio-tarsal  joint. 

From  the  co-operation  of  the  tibiahs  anticus  and  extensor 
longus  digitomm  results  a  direct  flexion  of  the  foot  on  the  log, 
,or  a  flexion  with  abduction  or  adduction,  or  movements  of 
eircumd action.  But  during  the  instinctive  flexion  of  the 
.Jbot  on  the  leg  which  occurs  in  the  second  period  of  walking, 
the  combined  masclea  act  so  as  to  cansc  alight  abduction.  The 
I  of  this  is  evident,  for  tho  flexion  with  adduction  which 
results  from  tho  moving  at  once  of  the  tibio-tarsal  and  calcaneo- 
Ktragaloid  joint  is  greater  than  the  direct  flexion  which  is 
caosed  solely  by  the  action  of  the  tibio-tarsal  joint. 

The  peroneos  tertius  is  merely  the  assistant  of  the  extensor 
JonguB  digitorum.  It  is  often  absent,  but  notwithstanding  this, 
tlie  extensor  longua  digitomm  possesses  its  normal  amount  of 
jKiwer. 

The  extensor  longns  digitomm  also  extends  the  toes.  This 
Action  is  much  less  pronounced  than  that  which  it  exerts  over 

)  calcaneo-astragaloid  and  tibio-tarsal  joints.  On  the  other 
Ibsod  its  usefulness  as  a  flexor-abductor  is  much  greater,  since  it 
I  tho  only  muscle  which  can  neutralise  the  flexor  adductor 
jftifialis  amicus),  to  cause  either  direct  flexion  or  flexion  with 
■bdoctiou,  while  the  extensor  brevis  digitorum  without  its  help 
t»B  extend  the  toes  with  force. 

In  palsi/  of  the  tibialU  anlicus  flexion  of  the  foot  on  the  leg 
an  still  be  hi-ougbt  about  by  the  extensor  longus  digitorum, 
md  the  foot  dm-ing  flexion  is  abducted  and  turned  on  its  long 
■xie,  BO  that  the  outer  edge  is  higher  than  the  inner.  Flexion  with 
iddaction  and  direct  flexion  are  no  longer  possible.  It  is  true 
hat  the  extensor  iiropritte  paUk-in,  which  helps  the  tibialis  anticua 
D  addact  the  foot  during  flexion,  at  lirst  neutralises  tho  abduc- 
ion  of  the  extensor  longns  digitorum,  but  it  is  unable  by  itself 

0  antagonise  the  latter  muscle  and  abduction  of  the  foot  is 
lot   slow   to   appear.   Normally  the  extensor  propriua   poilicia 

1  bnt  a  feeble  flexor  of  the  foot,  but  in  tho  absence  of  the 
tjbialis  auticus  it  acts  with  much  force.     We  sec  also  in  such 
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cases  the  nesr  phslsnxof  the  big  toe  bend  back  on  its  m^tainl 
bone  almost  to  a  right  angle,  and  at  Ust  this  mnsde  oyergiowi, 
and  when  it  eontraets  its  thick  tendon  forms  a  prominence  it  the 
inner  side  of  the  foot,  nearly  as  marked  as  that  of  the  healthj 
tibialis  anticns. 

In  spite  of  the  loss  of  the  tibialis  anticns  patients  can  euSij 
giye  to  the  foot  moTements  of  abduction  and  addnction,  or  rock 
it  in  or  ont  on  its  long  axis,  provided  they  be  not  called  upon 
to  flex  it  bevond  a  ri^ht  an^le.     ThcT  can  also  hold  the  foot 
firmlv  so  as  to  prevent  it  twisting  in  or  ont.     It  could  not  bo 
otherwise,  for  thev  still  have  the  peroneus  brevis  and  tibialis 
posticus,  which  have  the  power  of  producing  these  movements. 
How  do  we  explain,  then,  that  when  the  tibialis  anticns  is  lost 
the  point  of  the  foot  is  turned  more  outwards  in  vralking  ind 
standing  ?    The  following  is  the  explanation.     When,  in  walk- 
ing, the  rear  leg  quits  the  ground  to  swing  forward  the  foot 
flexes  on  the  leg.     But  since  this  flexion,  in  cases  of  loss  of  the 
tibialis  anticns,  cannot  be  effected  without  abducting  the  foot, 
the  outer  edge  being  raised  more  than  the  inner,  it  happens  thit 
the  foot  is  still  in  the  same  position  when  it  is  placed  on  the  gronnd 
and  remains  so  till  it  quits  it  again.     This  faulty  position  when 
the  weight  of  the  bodv  rests  on  the  foot  causes  a  certain  weakness 
in  walking  and  a  little  limping ;  it  is  conceivable  also  that  the 
faulty  position  tends  to  increase,  and  that  certain  joints  ma; 
thereby  be  progressively  depressed.      The  patient  with  loss  of 
the  tibialis  anticns  can  still,  by  giving  attention,  flex  the  foot 
forcibly  if  the  extensor  longus  digitorum  still  act  powerfnll;) 
and  if  the  extensors  of  the  foot  be  not  contracted.     One  can 
feel  in  such  a  case,  by  opposiiig  the  flexion  of  the  foot,  how 
powerfully  it  is  made.    Why  then  does  the  toe  knock  against 
the  inequalities  of  the  ground  in  walking  ?    It  is  because  the 
instinctive   nervous  stimulation   which  produces  the  automatie 
muscular  contractions  of  walking  is  normally  unequal  to  pro- 
ducing sufficient  flexion  of  the  foot  by  means  of  the  extensor 
longus  digitorum,  i.e.,  a  degree  of  flexion  which  the  patient  can 
only  bring  about  by  a  sUght  effort  of  the  will. 

The  tibialis  anticus  is  big,  and  constitutes  nearly  half  the  mass 
of  muscle  which  helps  to  flex  the  foot.  The  tonic  force  which 
tends  to  keep  the  foot  in  its  mid  position  and  antagonises  the 
extensors  is  lost  when  the  tibialis  anticus  is  palsied,  and  a  taUpes 
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ma  is  the  result.    (It  is  knowQ  tliat  the  continued  shortening 
U)o  extensors,  which  takes  place  in  these  cases  during  rest, 

their  permanent  retraction  in  the  long  run.) 
PaUy  of  the  extensor  lonyu»  digitorum  causes,  during  the 
irciiKt  of  function  or  at  rest,  the  same  troubles  as  palsy  of 
1  tibialis  anticuB,  with  this  diGTerenco,  that  during  Qexion  the 
BTsJ  and  rotatory  movements  of  the  foot  on  its  long  asis  are  in 
opposite  direction.  Thus  a  patient  with  palsy  of  the  t-stensor 
Dg<u  digitonuQ  cannot  flex  the  foot  without  adducting  it  and 
Uie  sole  in.  During  walking  and  standing  tba  foot  turns 
tiiat  the  outer  edge  comee  to  the  ground,  Volantiiry  flesion 
the  foot  ia  forcible  in  spite  of  the  loss  of  the  extensor  longua 
gitoram,  but  the  instinctive  flexion  during  walking  is  bo  feeble 
the  point  of  the  foot  almost  always  trails  on  the  ground. 
■tally,  the  tonic  force  of  the  extensors  of  the  foot  predominates 
lost,  flo  that  the  foot  which  in  walking  and  standing 
■U8,  ultimately  takes  the  position  of  a  direct 

II  tbe  extensor  longua  digitorum  is  palsied  the  foot  bends 
r  less  at  the  "  medio-tarsal  "  joint ;  the  fora-foot  curves 
1  And  in,  uud  one  sees  on  tbe  instep  a  lump,  more  or  less 
trkod,  formed  by  the  heads  of  the  astragalus  and  calcaneum. 
\il»y  of  the  tibialis   posticus    and    ptroneus    brects. — The 
posticus  ailducts    the   foot  by  acting  at  once   on   the 
LDeo-aetragaloid  and  "'  medio-tarsal"  joints.     The  calcaneo- 
aloid  movement  causes  rotation  from  below  up,  and  from 
I  out  of  tbe  calcaneum  on  its  long  axis,  and  makes  this 
D  on  that  of  the  leg. 

letion  cansed  by  this  double  movement  cannot  conse- 
I  placo  without  the  Juner  edge  of  the  foot  rising 
1  the  outer  edge,  which  gives  a  position  of  varus  to 
i-fool.  Tho  mechanism  of  this  movement  is  the  same  as  that 
B  to  eoDtraction  of  the  tibialis  anticns  and  gastrocnemius  and 

llhiriDg  the  transverse  movement  given  by  the  tibialis  posticus 
I  tlic  fore-foot  on  the  atler-foot,  the  scaphoid  may  be  earned  in- 
K  tin  tbe  inner  edge  of  the  hinder  articular  facet  is  in  contact 
I  tht  inner  edge  of  the  corresponding  articular  facet  of  the 
^liu. 
bVitcQ  the  foot  ia  in  the  extreme  of  flexion  or  extension  tbe 
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tibiRlia  posticus  pnlla  it  into  a  position  nearly  mid 
flexion  and  extension.  But  this  muBcIe  has  a  very  weak  action 
on  the  tibio-taraal  joint,  although  it  hus  a  more  powerful  and 
more  extended  adduction  action  than  the  tibiaha  antlcns  and 
gastrocuemiuB  and  soleus. 

The  muscle  naay  therefore  he  looked  upon  as  a  true  adductor 
of  the  foot  independently  of  flexion  or  extension.     The  movj 
ments  piven  to  the  calcaneo-astragaloid  and  medi o- tarsal  joi 
by  the  pcroneus  brcris  are  in  a  direction  directly  opposite. 

In  fihort,  the  tibialis  posticus  and  peroneus  brevis  being  al 
to  act  independently  of  extension  or  flexion  are  meant  to  bold 
the  foot  firm  while  standing,  and  to  prevent  it  by  their  joint 
action  from  turning  in  or  oat.  It  is  only  during  great  efforts 
that  the  other  muscles,  which  produce  the  same  lateral  move- 
ments combined  with  flexion  and  extension,  are  colled  into 
action. 

I  have  only  twice  seen  wasting  of  the  peroneus  brevis  alone. 
The  patients  could  not  abduct  the  foot  without  flexing  or  extend- 
ing it  by  contracting  the  extensor  longus  digitorum  or  the 
peroneus  longus.  Sometimes  they  managed  by  great  efforts  and 
by  the  joint  action  of  these  two  muscles  to  turn  the  foot  a  little 
out  by  keeping  it  midway  between  flexion  and  extension.  When 
standing  the  foot  often  turned  on  its  outer  edge. 

I  have  never  yet  seen  palsy  of  the  tibialis  posticus  alone,  but 
iwguing  from  experiment,  one  may  suppose  that  it  would  cause 
functional  troubles  in  a  direction  "  inverse  "  to  those  caused  by 
wasting  of  the  peroneus  brevis.  When  these  two  muscles  are 
palsied  together  the  foot  is  far  less  lirm  when  standing,  »'.*.,  it 
turns  easily  iu  or  out.  The  functional  troubles  are  much  more 
cousiderable  when  one  than  when  hath  these  muscles  are  damaged 


ov«^_ 
al^H 


When  the  peroneus  brevia  is  palsied  the  foot  tends  toward* 
varus  when  at  rest,  by  reason  of  the  predominance  of  the  tibialiB 
posticus.  This  movement  occurs  at  the  calcaueo-astrogKloid 
joint.  Ultimately  deformity  of  the  medio-tarsal  joint  is  pro- 
duced, the  fore-foot  yielding  to  the  actiou  of  the  tibialis  posticus, 
and  the  tibialis  autieus  moves  on  the  after-foot,  which  is  then 
carried  innards  so  that  tho  outei'  edge  foi-ms  a  curve  with  ths 
convexity  outwards. 

Palsy  of  the  tibialis  posticus  is  followed  by  deformity  of  tlie 
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.loid  joioti  tht^  fuut  Uking  the  positiou  of  TuIguB. 
tarssl  joint  bus  not  appeared  to  me  to  be  altered, 
y  Kif  xUe  Mtuckt  i>/  the  Toes. — Experiment  showa  that 
naficlea  act  on  thu  pbnlangeB  like  tbeir  Tellows  in  tbe 
Tbas,  (IS  in  the  baud,  tbe  interoEsei  not  only  move 
IS  aidewavB,  but  tbey  etroiigly  flex  the  near  pbnliiiigea 
^ey  extend  the  mid  and  fur  phalanges.  The  adductor 
lort  flexor  of  the  big  toe  are  also  flexors  of  tho  ncnr 
Ica&ons  of  tbe  far  pbuluux,  but  tbey  have  uo  action  ou 
It  metatareal  bone,  which  is  depressed,  as  I  have  shown, 
\iy  tbe  peroneuB  lougna.  The  extensors  of  tbe  toes 
tut  longus  and  extensor  bruvia  digitorum  and  tbe  extensor 
IB  polUcis)  only  aul  pbysiologiuully  on  the  near  phalanges, 
I*  flexors  of  the  toes  have  a  true  action  only  on  the  far 
gee.  All  these  facts  are  confirmed  by  clinical  ahservntion. 
Bes  of  tbe  foot  and  band  being  eBsentially  differeut,  I 
;  Day  that  the  fanctional  troubles  caused  hy  local  palsies  of 
0  members  are  similar ;  nevertheless  tbe  changes  in  move- 
ind  position  of  tbe  toes  are  exactly  the  same.  As  in  tbe 
•0  in  tb«  foot  we  see — 1.  Afirr  palsy  of  the  extemort  of 
n,  continaed  flexion  of  tbe  near  phalanges  without  the 
of  Blroigbteniug  them.  2.  After  pahy  of  the  Jlfxora,  a 
boudiiii;  backwards  of  tbe  far  phalanges  without  the  power 
ang  them,  every  effort  at  flexing  merely  causing  {by  tbe 
of  tlie  interossoi)  the  depression  of  the  near  phalanges  and 
tnisioD  on  thi-m  of  the  far  phalanges.  3.  Aftrr  pnUy  of 
lenan-i  (and  adductor  and  short  flexor  of  the  big  toe},  tbe 
ik«  a  rinwed  position,  i.e.,  tbe  iieur  phalanges  are  extended 
■ntttttarvul  lioiiea,  while  the  mid  and  far  are  flexed  on  the 
bklutges  by  the  action  of  their  antagonists. 
y  or  mfttiog  of  the  muscles  of  the  toes  usually  complicates 
r  Issions  of  the  mnsctes  of  tbe  ankle.  I  have  seen  many 
ues  in  iDlkntito  paralysis.  Thus  in  one  case  there  was  a 
Iwllow  etab-foot  from  ivasling  of  the  gastrocneniius  and 
.  Tho  intiTORsei  were  also  wasted,  and  theru  rcsult«d  a 
tiich  increased  tbe  li<dluw  of  the  sole. 
u  dufrinntlies  limited  to  the  big  toe,  or  to  one  of  ihtt  other 
tnnuog  iu  or  out,  a  crossing,  a  continued  floxiuo  or 
ion),  tbey  arc,  I  say,  nearly  always  caused  by  wasting  or 

or  wboto  of  ono  of  tbu  mascles  which  act  upon 
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them.  At  least  this  has  always  been  my  experience  in  those 
vicious  formations  and  positions  of  the  toes  which  so  binder 
walking  that  the  ^'conseils  de  rSvision**  have  made  them  a  catue 
of  exemption  from  mUitary  service. 

There  is  a  faulty  form  of  the  foot,  usually  congenital,  which  ii 
common  enough,  and  of  which  the  genesis  has  remained  unknown 
till  now. 

It  is  a  kind  of  club-foot,  which  I  shall  call  the  hollow  ebirai 
foot  (griffe  pied  creux),  from  palsy  or  wasting  of  the  inteiofleei 
and  adductor  and  short  flexor  of  the  great  toe.  This  kind  of 
foot  occurred  in  a  patient  of  M.  Nelaton's  admitted  to  the 
Clinical  Hospital  to  be  treated  for  pains  in  the  sole.  I  proted 
by  electrical  observation  in  this  case  the  absence  of  the  inteiossei, 
adductor  and  short  flexor  of  the  big  toe.  It  was  evident — 1.  Thit 
the  near  phalanges  were  extended  to  the  point  of  dislocation  on 
the  metatarsal  bones,  while  the  far  phalanges  were  flexed,  and 
thus  the  "  claw  "  was  formed.  2.  The  plantar  arch  was  modi 
increased. 

When  the  interossei  are  palsied  or  wasted,  the  tonic  force  of 
the  muscles  which  straighten  the  near  phalanges  and  flex  the 
middle  and  far  phalanges  being  no  longer  restrained,  the  diw 
of  the  foot  just  described  gradually  increases.     The  near  ends 
of  the  near  phalanges  push  down  the  heads  of  the  metatarsal 
bones  with  a  force  proportioned  to  the  extent  to  which  they  ue 
dislocated  on  to  the  heads  of  these  bones ;  then  the  plantar  arch 
greatly  increases,  and  at  length  the  plantar  fascia  shortens ;  then 
certain  joints  and  their  ligaments  become  deformed,  as  in  all 
hollow  feet.     The  mechanism  of  this  claw  is  thus  precisely  the 
same  as  in  the  hand  when  the  heads  of  the  metacarpal  bones 
are  driven  back  by  the  near  phalanges,  causing  a  sort  of  hollow 
in  the  palm. 

Clawing  of  the  hand  destroys  its  use.  In  the  foot  it  is  less 
serious,  as  it  merely  makes  prolonged  walking  and  standing  pain- 
ful, and  for  the  following  reason.  Normally,  when  standing,  the 
support  of  the  fore-foot  is  shared  by  the  heads  of  the  metatarsal 
bones  and  toes,  and  when  in  the  first  period  of  walking  the  foot 
rocks  from  heel  to  toe,  the  toes,  and  mainly  the  near  phalanges 
of  the  first  two  toes,  strongly  pulled  downwards  by  their 
flexors  (interossei  and  short  flexor  and  adductor  of  big  toe),  are  Uw 

\t  to  give  the  forward  push  to  the  trunk.    Palsy  of  the  inter* 
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Msei  makes  tliis  fnnction  impossible ;  for  the  foot,  in  fact,  can 
D&ly  rock  from  the  heel  to  the  heads  of  the  metatarsal  bones,  or 
nther  to  the  sub -metatarsal  knob  of  the  big  toe,  and  the  phal- 
is  remain  raised  on  the  metatarsal  bones,  and  clawed.  It 
ynll  be  readily  understood  how  the  parts  in  the  sole  corresponding 
'lo  the  heads  of  the  metatarsal  bones  become  painful  to  pressure, 
tespecially  after  prolonged  walking  or  standing.  Thia  was  exactly 
the  case  with  M.  Nelatou's  patient.  This  nnfortnnate  man,  in 
vhom  thia  deformity  was  congenital,  began  to  have  pain  in  the 
lole  over  the  heads  of  the  metatarsal  bones,  and  mainly  over  the 
nib -metatarsal  knob  of  the  big  toe,  when  be  was  first  apprenticed 
a  mason,  at  the  age  of  ten.  His  pains  always  began  after  a 
long  walk,  or  a  hard  bit  of  work  which  obliged  him  to  stand. 

Formerly  the  pains  did  not  oblige  him  to  stop  his  work,  a 
fittle  rest  making  them  disappear ;  but  lately  they  had  prevented 
loni  from  following  bis  occupation  for  more  than  a  week  or  a 
jbrtnight  at  a  time  withont  having  to  seek  shelter  in  a  hospital 
jIn'  a  month  or  so  to  be  cored  of  his  pains  by  rest  and  other 
eana. 

The  hollow  clawed  foot  was  double  in  thia  individual,  but  less 
tnarked  on  the  right  side.  The  interossel  were  merely  weakened 
on  this  side,  for  they  responded  a  little  to  electric  excitation, 
and  under  the  influence  of  a  strong  current  they  were  able  to 
straighten  the  far  phalanges  and  bend  the  near  ones.  On  the 
right  side  also  the  sole  was  much  lees  painful  than  on  the  left. 

I  have  always  noted  that  the  hollow  ulub-foot  from  interos- 
iKal  palsy  has  a  tendency  towards  equino-varus,  i.e.,  that  flexion 
'  of  the  ankle  is  incomplete  during  walking,  and  that  the  tibialis 
ADticns  (flexor  adductor)  predominates  over  the  extensor  lougus 
digitomm  (flexor  abductor),  or,  in  other  words,  that  during 
flexion  of  the  foot  the  sole  is  carried  in,  while  the  dorsum  looks 
ft  little  outwards.  Nevertheless  a  careful  examination  shows 
^ihat  there  is  really  neither  equinism  nor  weakening  of  the 
"laDnBcle  which  causes  flexion  and  abduction.  Thia  abnormality 
UB  readily  accounted  for  if  one  bears  in  mind  the  unfavourable 
rcondittons  under  which,  after  palsy  of  the  interossei,  the  extensor 
''longns  digitorum  (the  flexor  abductor)  is  obliged  to  work. 
tThe  lower  attachment  of  the  muscle  is  made  to  a  movable 
[iwint,  the  near  upper  side  of  the  fur  phalanx.  The  object  of 
Uhis  was  explained  in  my  memoir  on  the  foot  {Phi/siolo/fie  des 
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ilouvem^nts,  p.  476, ,  wLere  I  shoved  the  ntility  of  a  miucle 
destined  to  raise  the  foot  heizig  able  at  the  same  time  to  extend 
the  toes  ''an  extension  which  was  moderated  by  the  inteionei 
so  as  to  afford  a  fixed  poi:::  for  the  flexion  of  the  foot  by  this 
same  mascle^ . 

Bat  when  the  near  phalange?  &re  dislocated  on  the  metitanil 
bones,  as  the  result  of  palsy  of  :be  interossei  and  of  the  tddoe- 
tor  and  short  flexor  of  the  bi?  toe,  the  lower  attachments  of  ihe 
extensor  longns  digitomm  and  of  the  extensor  proprins  pollids be- 
come verr  morable,  and  when  the  foot  is  flexed  the  near  philanges 
are  l-ent  siiil  more  backwards  on  the  metatarsal  bones,  thebetds 
of  wLich  are  more  depressotl.  and  thus  the  hollow  of  the  foot  is 
inteusided.  The  action  of  the  extensor  longns  digitorum  as  s 
flexor  al-ductor  of  the  foot  is  thereby  weakened,  and  hence  the 
predominance  of  the  tibialis  anticns  and  the  flexion  ^nth  Tsrns 
when  the  foot  is  instinctivelv  flexed  daring  the  second  stage  of 
walking. 

In  short,  the  kind  of  hollow  foot  jast  described  is  caused  br 
excessive  and  prolonged  action  of  the  exttnsor  longus  digitornm 
and  extensor  proprins  pollicis  (extensors  of  the  near  phalanges] 
as  a  result  of  weakness  or  palsy  of  their  antagonists,  the  interrosei, 
adductor  and  short  flexor  of  the  big  toe.  It  follows  that  any 
excessive  action  of  these  extensors  of  the  near  phalanges  from  no 
matter  what  cause  would  produce  results  absolutely  identical. 

A  knowledge  of  this  fact  throws  light  on  the  genesis  of  hollow 
foot  which  occurs  in  cases  of  equinus,  when  the  extensor  longns 
digitorum  preserves  its  voluntary  contractility. 

I  may  perhaps  be  allowed  to  show  the  mechanism  of  the 
hollow  clawed  foot  in  equinus.  I  have  not  wished  to  separate 
the  study  of  it  from  that  of  the  hollow  clawed  foot  from  palsy  of 
the  iLterossei,  &c.,  because  in  both  cases  the  mechanism,  as  I 
shall  show,  is  the  same. 

As  soon  as  the  equinus  begins  to  oppose  the  fleidon  of  the 
foot,  the  muscles  producing  that  movement  act  with  exaggerated 
force,  proportioned  to  the  degree  of  equinus.  This  increased 
eflbrt  is  shown  by  an  extreme  extension  of  the  near  phahmges, 
to  which  many  of  these  flexors  of  tho  foot  (extensor  longns 
digitorum  and  extensor  proprius  pollicis)  are  attached.  Thns 
the  near  phalanges  are  bent  back,  and  at  length  dislocated 
on   the  heads   of  the  metatarsal   bones,   and  hence   arises  a 
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gfressive  increase  of  the  plantar  arch  (proportioned  to  the 
:et  of  flqaiims)  owiug  to  the  deprcasion  of  the  hcaila  of 
tnotAlAreal  bouefi,  especially  the  first,  by  the  near  pba- 
\C»  of  thu  toi'S.  The  altitude  of  continued  extension  duriug 
,  which  the  foot  maintiiina  iu  equinus,  helps  more  strongly 
to  form  this  boElow  I'uot  by  stretching  the  extensors  of  tbe 
I,  wliicb  then  linig  the  near  phalanges  into  a  state  of  continued 
'DsioD,  sincti  the  touic  force  of  Ibeir  antagonists  (tbe  interossel 
thu  addnctor  nnd  abort  Aeisnr  of  tbe  bi^  toej  are  no  longer 
ioieDt  to  kiK;p  llio  near  phalanges  depressed. 
Die  mecbauism  wbicb  I  have  jnst  detailed  ia  quite  correct. 
BMy  bo  proved  tlios.  Ask  a  piitiimt  aflected  with  tbe  highest 
pree  of  boUow  clawed  oquinus  to  flex  the  fool  on  tbe  leg.  It 
1  bo  Rci-n,  whoD  he  tuakee  the  necessary  effort,  that  the  near 
UuigRM  bend  still  furlber  backwards  on  the  metatarsal  bones, 
I  thai,  the  beads  of  these  latter  being  depreesed  to  the  extent 
or  two  centimetreH,  tbe  hollow  of  tbe  plantar  arch  is 
rrobjr  inercuscd,  bo  that  the  tip  of  the  foot  is  depressed  instead 
being  raised. 
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qf  the  peroncus  tongue,  caustnjr  a  hollow  valjiis  foot 
(a  club-foot  not  hitherto  deicribed). 

first  I  made  the  pcroneus  lougus  contract  by  tbe  help 

fiindism,  I  saw  that  there  might  exist  a  kind  of  hollow  valgus 

a  pathological  contracture  of  this  muscle.  .  . 

'•u<  iVo.  68. — Hollow  vaUfUi  from  conlracturv  of  the  pcrontu* 

ru. — In  May,  1857,  Eugenie  Diekniau,  iet.  9,  suiFered  from 

FOB  of  the  left  side,  of  which  she  was  cured  by  gymnastic 

rciacs  in  twenty  days.     Her  parents  then  noticed  that  her  foot 

R  little*  out,  but  as  she  suffered  no  inconvenience  they 

oot  attach  much  importance  to  it.     As,  however,  tbe  de- 

uty  got  worse,  they  consalted  M,  Bouvier  ut  tbe  Hospital  for 

[  Cbildren  in  1868,  who  sent  her  to  me,  and  I  then  diBcovertid 

of  a  hollow  valgus  from  contracture  of  tbe  peroneus 

the  following  wont  the  main  characters  : — 
,  Tbo  plantar  arch  was   much  more  marked  than  on  tbe 
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healthy  side,  from  the  depression  of  the  different  hones  wliieh 
form  the  inner  edge  of  the  fore-foot.  The  radius  of  the  caiiB 
(la  fleche  de  ga  courbe)  measured  3*1  or  3*2  centimetres.  The 
transverse  diameter  of  the  fore-foot  had  diminished  ahont  hilf 
a  centimetre  at  the  line  of  the  heads  of  the  metatarsal  bonefl, 
and  the  fore- foot  had  become  twisted  on  the  hinder  foot,  so  thit 
the  folds  of  skin  on  the  sole  were  oblique  from  within  out,  and 
from  behind  forward.  The  foot  was  tamed  over  on  its  ioner 
edge,  and  the  tip  tamed  oat.  This  abduction  moTement,  wbkh 
took  place  at  the  calcaneo-astragaloid  joint,  had  caused  iiie 
inner  malleolus  to  be  prominent.  On  examining  the  foot  when 
hanging  at  rest,  the  front  end  of  the  outer  edge  was  from  8} 
to  5  centimetres  higher  than  the  sub-metatarsal  prominence. 
This  raising  was  due  to  the  lowering  of  the  head  of  the  fint 
metatarsal  bone  below  the  others,  and  to  the  rotation  of  the  foot 
on  its  inner  edge  at  the  sub-astragaloid  joint  {sous-astragalienne)* 
The  heel  was  no  longer  in  the  axis  of  the  leg,  but  had  an  oUiqne 
direction  from  above  down,  and  from  within  out.  The  contracted 
tendon  of  the  peroneus  longus  stood  out  above  the  outer  mal- 
leolus, and  the  want  of  tension  in  the  peroneus  brevis  at  its 
attachment  to  the  fifth  metatarsal  bone  enabled  one  to  say  that 
the  peroneus  longus  was  alone  contracted.  This  was  confirmed 
by  feeling  the  tendon  of  the  peroneus  brevis  grow  tight  on 
faradising  the  muscle.  Walking,  continued  standing,  and  even 
jumping,  caused  no  pain,  which  was  only  produced  by  trying  to 
bring  the  foot  to  its  natural  position,  which  movement  vas 
resisted  by  the  peroneus  longus. 

I  thought  of  trying  in  this  case  a  method  of  electric  treatment 
which  I  put  in  practice  many  years  ago,  and  which  is  now  com- 
mon, viz.,  the  faradisation  of  the  muscles  antagonistic  to  the 
contracted  muscle.    I  was  encouraged  by  the  knowledge  that  M. 
Debout  had  cured  a  similar  case  by  faradising  the  tibialis  anticus. 
In  a  few  sittings  the  contracture  of  the  peroneus  longus  had 
disappeared,  the  curve  of  the  plantar  arch  had  lessened,  but 
nevertheless  the  valgus  remained,  although  it  could  be  felt  that 
the  peroneus  longus  no  longer  opposed  its  reduction.    Being 
sure  then  that  the  opposition  to  the  reduction  was  due  entirely 
to  old  bands,  which  had  doubtless  formed  during  the  two  years 
that  the  foot  had  been  in  a  inTong  position,  I  broke  these  down 
by  forcible    manipulation,   and   the   cure  of  the  valgus  was 
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r  completed.     The  fool  was  kept  is  its  right  position  hy 
I  •tmpio  bandage,  and  after  eight  or  ten  days'  rest  Eugenie 

1  was  quite  well. 
L  It  ia  clear  &om  the  foregoing  case  that  contracture  of  the 
roDuuB  tongHB  must  cauBe  increase  of  the  plantar  arch  as  well 
p  Talgus,  which,  for  tho  matter  of  that,  had  already  been  proved 
J  cl«ctro-pby Biological  experiment. 

I  It  ia  remarkable  that  this  valgus,  though  very  marked  and 

r  two  years  duration,  had  never   caused  any  pain,  nor  even 

9  slightest  trouble  in  walking.     This  seems  to  me  to  prove 

,  liio  pains  at  the  front  outer  part  of  the  sub-astragaloid 

i  ftrc  not  caused  by  the  valgus,  but  rather  by  the  crushing 

I  points  in  the  joint,  upon  which  all  the  weight  of 

bears    when   standing.      But  this   crushing   cannot 

i  the  hollow  valgus  from  contracture  of  the  peroneua 

r  then,  the  foot  resting  on   its   normal   points  (the 

i  the  sab-metatarsal   prominence),  the  weight  of  the 

I  tbe  resistance  of  the  ground  act  upon  tho  tibio-tnrsal 

It  must  not  be  tbongbt,  however,  that  this  form  of  club-foot  is 

r«jB  {ninloss.     M.  Bouvier  has  shown  me  a  case  in  which  the 

1  was  BO  great,  that  the  foot,  resting  chiefly  on  the  inner 

t  of  Uie  Bcaphoid,  had  caused  the  skin  to  becomo  painful 

)  over  that  spot,  bo  that  walking  and  standing  were 

cTCDted.     In  two  other  cases  I  noted  rheumatic  pains,  which 

med  to  cause  the  contracture,  and  which  got  worse  on  walking. 

1  forms  of  tarsal  arthritis  may  be  linked  with  this  kind  of 

■itnctum. 

i  For  the  sake  of  brevity  I  shall  not  give  another  case  of  this 

1  of  hollow  valgus  from  contracture  of  the  peroneus  longus, 

t  Um  following  is  a  summary  of  the  chief  symptoms  noticed  in 

1  th*  cases  : — (1)  Lowering  of  the  sub -metatarsal  prominence, 

B  of  the  plantar  areh ;  (*2)  lessening  of  tlie  width  of 

B  foot  across  the  heads  of  the  metatarsal  bones,  and  a  twisting 

r  the  (i>re>foot  on  the  after-foot,  causing  obliqne  folds  on  the 

s ;  (d)  valgus  movement  in  the  caJcaneo-astra^loid  joint ; 

I-  leadoa  of  tho  peroneus  longus  standing  in  relief  above 

f  DulleolDB  ;  and  (5)  contracture  of  the  peroneus  hrevia 

Mr  loogus  digitorum,  complicating  the  contracture  of 

B  tongas. 
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From  the  facts  given  in  connection  with  palsies  and  oontnc- 
tores  of  the  foot,  it  follows  that  there  are  three  kinds  of  hollow 
foot,  viz.,  1.  The  hollow  foot  from  contracture  of  the  peroneoi 
longas.  2.  The  clawed  hollow  foot  from  exoessire  action  of  the 
extensor  of  the  near  phalanges,  following  either  palsy  of  the 
interossei  and  the  short  flexor  and  ahdnctor  of  the  big  toe,  or 
as  a  result  of  eqninas  (contractore  of  the  gastfoenemins  ind 
solens).  3.  The  sloping  hollow  foot  (jned  ereux  talus)  from 
bending  of  the  fore-foot  on  the  afier-foot,  as  a  resolt  of  palsy  or 
wasting  of  the  gastrocnemius  and  soleus.  All  these  hollow  feet 
have  a  certain  resemblance,  and  although  their  genesis  is  essen- 
tially different,  one  might  at  first  si^ht  attribute  the  hoUownese 
of  the  sole  to  excessive  action  of  the  peroneus  longus.  Henee 
the  necessity  for  enumerating  the  signs  by  which  the  hollow 
foot  due  to  contracture  of  the  peroneus  longus  is  distingaished 
from  the  other  kinds. 

(a)  In  the  clawed  hollow  foot  from  palsy  of  the  interossei,  id 
the  mechanism  of  which  has  been  explained  elsewhere,  the  corre 
of  the  plantar  arch  resembles  that  caused  by  contracture  of  the 
peroneus  longus.     It  must  be  so,  for  the  increase  of  the  arch  is 
caused  by  the  first  metatarsal  bone  in  both  instances.    In  the 
clawed  foot  the  head  of  the  first  metatarsal  bone  is  pushed  down 
by  the  near  phalanx  of  the  big  toe,  which  is  half  dislocated  upon 
it,  while  in  the  other  case  the  first  metatarsal  bone  is  depressed 
at  its  joint  with  the  internal  cuneiform.     The  direction  of  the 
force  which  acts  on  the  first  metatarsal  bone  is  different  in  the 
two  cases  and  enables  a  diagnosis  to  be  made.     Thus  in  one  case 
it  acts  directly  downwards,  and  only  acts  on  the  first  metatarsal 
bone,  the  head  of  which  it  depresses  ;  while  in  the  other  it  acts 
obliquely  from  within  out  on  this  bone,  so  that  by  depressing  it 
together  with  the  other  I>ones  of  the  inner  edge,  it  lessens  the 
width   of  the   fore-foot  and  abducts  the   foot.     These  oblique 
outward  displacements  distinguish  the  hollow  foot  due  to  con- 
tracture of  the  peroneus  longus  from  the  clawed  foot  resulting 
from  palsy  of  the  interossei,  &c.     Finally,  in  the  first  form 
clawing  of  the  toes  is  not  seen,  and  in  the  second  there  is  no 
prominence  of  the  tendon  of  the  peroneus  longus. 

(b)  No  one  can  confound  contracture  of  the  peroneus  longus 
with  contracture  of  the  gastrocnemius  and  soleus.  The  distin- 
guishing mark  of  the  latter  is  equinism  from  resistance  of  the 
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tendo  ncliillis  to  tho  flesion  of  the  ankle.  The  signs  of  peroneal 
aontractare  are  absent.   .  .  . 

■  (c)  When  an  equJuns  has  been  cured  by  tenotomy  or  mecha- 
nical means,  the  clawed  hollow  foot  still  persistB,  becaUGe  tho 
tissnes  BnrrouudiDg  the  deformed  joint  have  gradually  come  to 
■ccommodate  tbemaeivos  to  the  faulty  position.  ThiR  clawed 
hollow  foot  IB  distinguished  from  the  hollow  foot  of  peroneal 
flontracture  by  the  absence  of  ubduction,  twisting  of  the  foot,  and 
.prominence  of  the  poroue&l  tendon. 

(J)  When  the  gastrocnemius  and  soleus  is  wasted  or  palsied 
the  heel  gradually  falls,  and  the  fore-foot  is  fiexed  on  the  after- 
foot  at  the  medio-tarsal  joint.  This  foot  {pii'd  crfii.e  laliit)  is 
Imown  by  the  fall  of  the  heel  and  tho  difficulty  of  straightening 
tlie  foot  at  the  tibio-tarsal  joint,  or  of  making  the  tendo  achillis 
stand  out  when  the  foot  is  forcibly  extended, 

(f)  When  contracture  of  tho  peroneus  longus  occurs  in  a 
patient  with  congenital  flat-foot,  the  diagnostic  signs  are  a  little 
JiSerent  and  much  less  evident,  nevertheless  they  will  not  escape 
ID  attentive  observer.  .  .  . 

[From  a  case  of  this  kind  seen  by  me  in  M.  Nelaton's  wards 
it  follows  that  contracture  of  the  peroneus  longus  in  an  adult 
Affected  with  congenital  flat-foot  grodunlly  depresBcs  the  flrst 
jnetatursal  bone,  which  is  subluxated  at  tiie  internal  cuneiform; 
but  as  the  dorsal  ligaments  of  the  other  joints  of  the  inner  edge 
we  shortened  they  resist  tho  action  of  the  peroneus  longua,  and 
the  metatarso-cuueiform  is  the  only  joint  which  yields  to  the 
contracture  of  tho  muscle.  This  joint  becomes  painful  and 
inflamed,  as  well  as  the  skin  over  it,  and  the  patient  very  soon  is 
not  able  to  wear  a  shoe  or  to  rest  on  tho  foot.  The  foot  is  not 
•0  flat  OH  usual,  because  the  sub- metatarsal  prominence  is  a  little 
depressed  by  the  contracture  of  the  peroneus  longus,  but  this  is 
enough  to  produce  a  hollow  sole  ;  the  first  metatarsal  bone 
forms  an  acute  angle  with  the  internal  cuneiform.   .  .  .] 

(/)  The  diagnosis  of  contracture  of  tho  peroneus  longus  is 
easy  enough,  but  nevertheless  one  might,  unless  careful,  con- 
found it  with  valgus  flat-foot.  Patients  with  this  kind  of  valgus 
we  usually  examined  either  standing  or  walking.  Since  in  con- 
.tractnre  of  the  peroneus  longus  tho  inner  edge  of  the  foot  seems 
to  toach  the  ground  in  all  its  length  (the  weight  of  the  body  and 
the  resistance  of  the  ground  diminishing  the  arch  of  the  foot). 
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one  mi^  diagnowe  a  Tdgos  UMirtoo/L  If,  howerer,  the  foot  I 
exumned,  suspended  and  at  rest,  the  signs  abo?e  described  a;: 
soon  leeognised,  and  the  flatness  of  the  foot  is  seen  to  1 
only  apparent.  I  haje  known  this  miatmlrA  made  by  men 
great  Imowledge,  a  mistake  which  would  haye  been  aToided  k^ 
they  known  the  signs  of  hollow  Tdgos  from  contractore]|of  t[3 
peronens  longns,  and  had  they  been  upon  their  guard. 


CHAPTER   XIV. 
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I  PROPOSE  in  this  chapter  to  studj  partial  palsies,  arising  from 
no  matter  wliat  cause. 

The  exact  knowledge  of  the  individual  action  and  functions 
of  the  muscles  of  the  limbs,  a  knowledge  which  results  from 
my  electro -physiological  researches,  throws  great  light  on  the 
pathological  movements  and  the  numerous  and  diverse  deformi- 
ties which  are  seen  to  follow  palsy  or  wasting  of  muscles. 

I  shall  show  the  value  of  these  researches  by  applying  them  to 
the  study  of  the  diagnosis  of  these  pathological  movements  and 
deformities. 

Although  the  cases  of  partial  paralysis  reported  by  authors 
have  an  undoubted  value,  and  have  shed  some  light  upon  the 
subject,  it  cannot  ho  denied  that  there  is  still  great  obscurity  as 
to  the  differential  diagnosis  of  these  affections.  Some  of  them 
are  yet  unknown  or  ill-defined. 

Far  be  it  from  me  to  accuse  my  learned  con/rhes  of  want  of 
ability,  for  most  of  them  are  justly  celebrated  in  the  domain  of 
moBcnlar  pathology.  It  is  merely  that  they  were  in  need  of 
that  which  has  enabled  me  to  come  to  an  exact  knowledge  of 
these  troubles.  I  mean  electro-muscular  exploration,  hy  means 
of  which  a  knowledge  of  muscles  can  be  as  surely  obtained  upon 
the  living  as  with  a  scalpel  on  the  dead. 

I  do  not  propose  to  give  a  complete  description  of  the  mns- 
enlar  affections  of  the  limbs,  which  would  take  me  far  beyond 
joflt  limits.  I  intend  merely  to  give  rapidly  the  chief  diag- 
nostic signs  which  serve  to  establish  and  distinguish  them.  I 
iholl  review  most  of  the  palsies  and  wastinga  of  muscles,  and 
parts  of  muscles,  when  these  have  special  functions,  which 
■bonld  almost  give  them  the  right  to  be  considered  as  separate 

*  Ftdu  L'EUalritaliaK  LoBalitii,  3rd  ed.,  pp.  932— M9, 
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imiBcles,  My  investigations  show  that  one  mnst  not  infer  the 
true  function  of  a  muscle  from  the  study  of  its  isolated  action, 
since  muscular  function  is  always  the  resultant  of  the  action  of 
more  than  one  muscle ;  and  in  the  same  way  the  knowledge  of 
the  isolated  action  of  a  muscle  is  not  suflicient  to  estahlish  the 
diagnosis  of  its  palsy  or  wasting.  I  need  merely  give  one 
example  of  this.  The  serratua  magims  acting  by  itself  raises, 
as  we  know,  the  point  of  the  shoolder  by  causing  the  scapula 
to  rotate  on  its  internal  angle,  and  it  also  carries  the  scapula 
bodily  forwards.  Certainly  the  palsy  or  wasting  of  the  muscle 
could  not  be  described  from  a  knowledge  of  these  facts.  It  will 
be  seen  anon  that  we  must  put  the  deltoid  into  action  by  raising 
the  arm  in  order  that  the  failure  of  the  serratus  magnus  may 
become  evident.  I  might  take  other  examples  from  the  muscles 
of  the  hand  or  foot.  .  .  . 

Whether  the  failure  of  movement  be  due  to  tlie  destruction  or 
palsy  of  a  muscle  the  result  is  the  same.  The  motor  troubles, 
therefore,  serve  equally  for  the  diagnoses  of  wastings  or  palsies. 
But  the  same  does  not  told  good  in  regard  of  the  deformities 
caused  by  changes  in  contractility.  It  has  been  well  established 
that  in  paralysis  without  nutrition-change  the  tonic  force  of  the 
palsied  muscles,  although  diminished,  is  still  sufficient  to  keep 
the  limb  iu  its  normal  position.  Here  is  the  proof.  A  patient 
had  lost  movement  in  all  the  muscles  which  move  the  shoulder 
on  the  trunk  and  the  arm  on  the  shoulder,  hut  after  six  months 
these  muscles  were  almost  as  big  as  their  corresponding  fellows. 
And  further,  these  same  muscles  had  not  lost  their  tonic  force 
so  that  the  shoulder  was  almost  in  its  normal  position,  the 
diseased  side  being  merely  a  little  depressed  by  the  weight  of 
the  arm.  Compare  this  with  cases  of  wasting  of  the  shoulder 
muscles,  and  it  will  ho  seen  that  in  these  a  wasting  of  the 
trapezius  causes,  besides  a  drooping  of  the  point  of  the  shoulder, 
a  separation  of  the  spinal  border  of  the  scapula  to  the  extent  of 
some  10  centimetres,  and  a  tilting  (mo  ace  in  nt(  dc  basruU)  of  the 
bone  which  causes  the  lower  angle  to  move  vp  and  in,  and 
project  beneath  the  skin  ;  aud  that  iu  wasting  of  the  rhomboi 
the  spinal  border  of  the  scapula  is  detached  from  the  ihoi 
May  we  not  conclude  from  these  considerations,  that  altbo 
is  true  that  palsy  or  wasting  produce  indifferently  the  same 
functional  troubles  during  voluntas}'  movements,  wasting  or  the 


d  ^H 


WCAL   PiLBlES   i 


SO^ 


:  force  causes  in  addition  faulty  altitudes  of  the 

K  daring  mascaUr  repose  ?  .  .  .  . 

la  the  conrse  of  my  exposition  I  shall  recall  those  foDdamental 
IVHJologiMl  facts  brou<{ht  to  light  by  tny  electro- physiological 
!ptfriniciilii,  witbont  which  it  would  not  be  possible  to  nnder- 
ir»<I  tho  fnuctioDid  troubles  (-auatid  by  partial  palsies  of  the 
gib«  and  the  deformities  rt^sulting  from  them. 
Atrophi/  and  itaralysia  of  the  clavicular  part  of  the  trapczitu 
I   M&ily  dioi^osci].      Its  contraction  is  seen  during  strong 

hiae  eflbrtH  and  iu  raisiog  the  shoulders. 
Tho  clavicular  (respiratory)  port  of  the  trapenius  may  lose  its 
mtr  of  voluntary  movement,  while  it   stiU  contracts  during 
n\  JafAiRctive  breathing  efforts. 

Tills   proposition   is  supported  by  cases   of  damage  to   the 

Oil  and  brachial  plexuses,  in  which  I  have  seen  iuabiUty  to 

thv  ahouldera  voluntarily,  although    the    elaviculur  part 

tbe  trapsiuuB  oould  be  seen  to  act  strongly  daring  forced 

Hlhing. 

On  th«  other  hand,  I  have  seen  cases  in  which  instinctive 
pifBtoiy)  ActioQ  was  abolished,  although  voluntary  power 
Hlned. 
LMUy.  alU'T  wounds  of  the  neck  which  havo  damaged 
tain  nerve  fibres,  I  have  eeon  the  clavicular  portion  of  the 
peshu  fail  to  act  to  either  voluntary  or  instinctive  (respiratory) 
irbi. 

From  Uiis  t  conclude  that,  for  tho  complete  paralysis  of 
)  cUvicuUr  part  of  the  trapezius,  its  own  proper  ner^e,  as 
t\\  n»  the  outer  branch  of  the  spinal -accessory,  need  to  be 
■lyaed. 

The  middle  (r<ii»iii!})  third  of  the  trapesiun  (jmrlion  Hivatnct) 
known  to  be  palsied  or  wasted  by  tho  fulling  of  the  point  of 
t  abooldcr  duritig  rest. 

In   order  that  the  parallelism  of  the  spinal  border  of  tho 

tpoU  sliaU  be  abolished,  the  middlv  part  of  the  trapezius,  and 

■elolly  thi;  acromial  fibres,  must  be  completely   dest royod. 

s  tilliiig  is  more  marki^d  when  tho  lower  part  of  the  muscle, 

di  koops  Iha  inner  angle  of  Ihu  scupnin  depressed,  is  also 

'oplti^-     During  rest,  and  with  the  arms  by  tlie  side,  the 

•  tip  is  lower  oil  the  offucttid  side.     Ths  lower  angle  of 

■  i«  more  up  and  in  towards  tho  middle  line,  and  its 
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spinal  border  is  oblique  from  within  out,  and  fitmi  below  up. 
In  this  case  the  scapula  is  suspended,  so  to  say,  by  its  inner 
angle  (to  which  the  IcTator  angoli  is  fixed)  like  a  triangk  bf 
its  apex.  Yolontaiy  raising  of  the  shoulder  is  still  possible,  bat 
it  is  weak  and  limited  in  extent.  The  inspiratory  part  of  the 
muscle  contracts  with  more  force,  as  if  to  make  up  for  the  lots 
of  the  middle  third,  which  is  wasted,  and  in  this  it  is  helped 
by  the  lerator  anguli  scapnls  {triangulaire  de  Fomoplati). 
When  Toluntary  raising  of  the  shoulder  is  resisted  it  is  still 
effected  with  sufficient  force  because  of  the  powerful  help  of  the 
upper  third  of  the  pectoralis  major. 

The  position  of  the  scapula  in  complete  wasting  of  the  raising 
part  of  the  trapezius  is  something  like  that  seen  in  contraeton 
of  the  rhomboid.  I  shall  give  the  differential  diagnosis  of  these 
two  conditions  later  on. 

The  adductor  (lower)  third  of  the  trapezius  has  been  the  first 
to  suffer  in  almost  every  case  of  atrophy  of  this  muscle  whidi  I 
have  seen.  ...  As  a  result  of  this  atrophy  the  scapula  ii 
dragged  outwards  and  forwards.  To  understand  this  it  must  be 
remembered  that  the  function  of  the  waited  fibres  is  to  hold  the 
scapula  at  its  proper  distance  from  the  middle  line.  As  a  result 
of  this  morbid  position  of  the  scapula,  the  back  gets  rounded 
transversely,  the  clavicle  and  the  shoulder  tip  are  more  prominent 
in  front,  and  the  front  of  the  chest  is  hollowed  transversely. 
These  irregularities  are  most  easily  seen  when  the  wasting 
exists  only  on  one  side.  Thus,  in  a  patient  suffering  from  loss 
of  the  adductor  portion  of  the  right  trapezius,  the  spine  (spinil 
border  ?)  of  the  right  scapula  is  10  centimetres  from  the  middle 
line,  while  that  of  the  left  scapula  is  only  6.  If  an  attempt  is 
made  to  make  the  scapulsB  approach  each  other  the  right  scapnla 
rises  and  turns  on  its  external  angle,  while  the  left  scapnla 
moves  naturally. 

In  a  patient  who  had  lost  the  adductor  part  of  both  trapezii, 
the  spinal  borders  were  each  10  centimetres  from  the  middle 
line.  The  back  was  rounded,  and  the  front  of  the  chest  seemed 
hollowed  out  by  reason  of  the  prominence  of  the  clavicles  and 
shoulder-tips.  When  he  tried  to  make  his  scapulae  meet  behind 
they  were  seen  to  rise  and  turn  by  the  action  of  the  rhomboids, 
but  nevertheless  the  scapulsB  approached  each  other  owing  to 
'he  action  of  an  over-developed  latissimus  dorsi,  which  has  the 


LOOAL   PALBIEB    AKD    SPASMS. 


305 


poR'er  of  making  tbe  scapula  approach  the  middle  line,  as  I  sball 
Bhow  fuither  on. 

When  muscular  wasting  ottacka  faotli  the  elevating  and 
adductiug  parts  of  the  trapezius,  the  signs  of  paral;F8i8  of  these 
two  parts  are  conjoined.  The  shoulder  geoms  ready  to  fall 
from  the  trunk,  and  the  weight  of  the  upper  limb  often  causes 
Jiainful  twitchiugs  at  the  paints  corresponding  to  the  attacb- 
inents  of  the  trapezius,  so  that  the  patient  is  obliged  to  lie  down 
in  order  to  relievo  himself  from  the  weight  of  his  arm. 

Finallj,  I  ought  to  say  that  wasting  of  the  trapezius  causes  no 
trouble  in  any  arm-movements,  except  vertical  elevation,  which 
Is  weakened  by  the  loss  of  the  middle  third. 

Waiting  and  palsy  uf  the  serratiis  magnus.  —  A  complex 
'kffeotion,  in  which  many  muscles  are  implicated,  has  been 
Womprised  under  or  confounded  with  paralysis  of  the  serratus 

ifftiua,  ,  .  , 

In  order  to  clear  up  the  differential  diitgnosis  I  shall  first 
pve  the  signs  peculiar  to  paralysis  of  the  serratns  magnus,  and 
^all  then  group  round  them  the  symptoms  which  have  been 

istuken  for  it,  aud  those  which  often  uomphcatc  it. 

The  true  signs  of  paralysis  of  the  aerratus  magnus  are  brought 
Into  relief  by  giving  certain  movements  to  the  limb  which  is 
Iffected. 

Directly  the  patient  separates  the  arm  &om  tbe  trunk,  and 
«Epeci»Uy  when  he  carries  it  forward,  the  scapula  executes  two 
'chief  movements :  1.  A  rotation  on  its  vertical  axis,  so  that  the 
Bpinal  border  separates  from  the  thoracic  wall ;  2.  A  tilting 
movement,  so  that  tbe  lower  angle  rises  and  uears  tbe  middle 
line,  while  the  outer  augle  is  depressed. 

These  wrong  movements  are  directly  proportionate  to  the 
degree  of  wasting  or  palsy.  In  its  moat  extreme  form  the 
ntpula  projects  like  a  wing  from  the  thorax,  and  the  skin  of  the 
Bcb  is  tucked  round  the  spinal  border  so  as  to  form  a  gutter 
Bonio  4  or  5  centimetres  deep,  which,  when  the  trapezius  and 
tiiomboids  are  also  wasted,  may  extend  between  the  costal 
fliirface  of  the  scapula  and  the  ribs,  presenting  the  appearance  of 
a  deep  hollow,  reaching  forward  to  tbe  arm-pit,  and  big  enough 
to  bold  the  entire  baud. 

The  depression  of  the  extemil  angle  of  the  scapula  is  also  so 
Ipeat  that  the  arm  can  scarcely  reach  the  horizontal  position,  i 
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in  order  to  raise  it  higher,  the  patient  instinctively  inclmes  i 
trunk  to  the  opposite  side. 

This  limitation  in  the  raisinp  of  the  arm  might  incline  o 
think  that  the  deltoid  vaa  implicated,  were  it  not  for  the  I 
that  when  the  scapula  is  supported  by  the  hand  and  its  lower 
angle  pushed  forward  and  held  against  the  chest,  the  patient  can 
raise  his  arm  vertically  without  difficulty. 

These  signs  are  far  less  evident  when  the  wasting  of  t 
serratus  magnus  is  less   advanced.     The  early  symptoms  a 
therefore   important.      If  when   the   arms   are    held   out  oOq 
scapula  is  seen  to  project  2  or  3  centimetres,  while  its  lovi 
angle  is  less  advanced  than  that  of  its  fellow,  we  may  feel  a 
that  the  serratiis  magnus  is  beginning  to  be  paralysed,  notwitll 
standing  that  the  arm  can  be  raised  vcrticaily. 

I  have  seen  this  early  stage,  among  other  cases,  in  a  giil  4 
14.  As  soon  as  she  separated  the  arm  from  the  trunk, 
spinal  border  of  one  scapula  projected  from  the  chest  wall ;  but 
beyond  a  certain  degree  of  separation  of  the  arms  from  the 
trunk  the  scapula  became  applied  to  the  thoracic  wall,  and 
during  the  vertical  raising  of  the  arm  this  hone  performed  its 
natural  rotation  movement.  I  have  noticed  also  in  two  other 
girls,  aged  13  and  9,  during  a  slight  separatiou  of  the  arm  this 
same  behaviour  of  the  scapula,  which  tells  of  commencing 
wasting  or  palsy  of  the  serratus  magnna. 

In  all  the  cases  I  noticed  that  the  mnscle  contracted  far  less 
forcibly  to  electricity  on  the  diseased  side.  The  mnscidar 
lesion  in  this  stage  causes  neither  suffering  nor  tronble  in 
moving  the  upper  Umb,  but  merely  a  deformity  which  occurs  in 
certain  attitudes  and  in  certain  movements. 

During  rest,  with  the  arms  by  the  side,  palsy  of  the  serratus 
causes  no  deformity,  provided  the  lower  two-thirds  of  the 
trapezius  be  not  at  the  same  time  wasted.  "We  shall  see  later 
what  is  the  attitude  of  the  scapnla  under  these  circumstances. 

In  an  extreme  case  of  atrophy  of  the  serratus  magnus,  when 
the  arms  were  extended,  the  scapuliB  projected  like  wings  firom 
the  thoracic  wall.  The  difficulty  in  raising  the  arm  was  well 
shown  on  the  right  side 

Wastinr/  and  pahy  of  the  deltoid  and  its  complicationt. — 
The  symptoms  of  wasting  and  palsy  of  the  deltoid  are  so  sore 
that  I  should  not  trouble  to  consider  them  were  they  not  ofien 
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iked  hy  complications  which  render  the  diognoBis  difficult, 
[  which  appear  to  me  to  have  been  hitherto  neglected  or 
laaderstood. 

^'tuting  or  palty  of  both  the  deltoid  and  aerratui  mai/nns  ia 
mp[ii»tian  which  I  have  many  times  seen,  but  which  I 
'  1  not  have  recognised  without  electro- muscuLir  exploration. 
a  the  Krm  cuniiot  be  raised  (by  the  deltoid)  it  is  impossible 
I  develop  those  movements  which  alouo  serve  to  show  the 
1  of  the  serratus  miigDns.  Passive  movements  of  the  arm 
Bof  DO  nao  for  this  purpose,  for  it  is  the  unopposed  action  of 
9  deltoid  which  gives  the  scapula  the  attitude  which  reveals 
•Iijr  uf  the  serrutiia. 
kAltboagb  simultaneous  palsy  of  the  deltoid  sud  serratus  is 
t  ftary  rare,  it  is  no  wonder  that  it  has  escaped  observation. 
trical  exploration  cleurs  np  the  diagnosis.  If  the  serratus 
I  wtst«d,  the  placing  of  the  rheopboros  over  the  dlgitations  of 
I  mtuult!  Ikils  to  produce  tbat  forward  movement  of  the 
B  which  is  readily  produced  on  the  sound  side  by  similur 
DOUtian. 

t  moBt  be  borne  in  mind,  however,  that  the  serratus  may  still 
t  to  electricity,  but  nevertheless  be  paralysed  to  the  will. 
I  therefore  8ou<^bt  some  other  voluntary  movement 
lit  show  that  ihe  serratus  is  paralysed,  and  I  have 
ui  daring  the  forward  movement  of  the  shoulder  the 
the  lower  angle  of  the  scapula  forwards  and 
Bwlule  the  pectoralis  major  drags  indirectly  upon  ita 
t  by  ita  action  on  the  humerus.  It  is  evident  that  if 
I  he  paralysed,  this  voluntary  movement  nill  cause  a 
I  movement  of  tbe  outer  angle  of  the  scupnla,  while  its 
1  lurder  remains  stationary. 
a  tbe  first  pKtieut  upon  whom  I  established  these  facts,  tbe 
L  wrratna  magnus  was  paralysed,  while  the  right  pcctoralis 
r  was  soaud.  When  ho  advanced  bis  shoulder  I  noticed 
.  That  the  tip  of  tbe  right  shoulder  was  dragged  forward  ; 
■Th«t  the  spinal  border  of  the  right  scapula  remained  in 
w,  bat  was  raised  a  little  from  the  chest  wail  in  consequence 
B  ntatiun  of  the  bone  on  its  long  axis.  Its  position  nas  in 
g  eoDlmst  to  that  uf  tbe  spinal  border  of  the  left  scapula, 
Icb  executed  its  proper  movement  outwards  and  fonvards  and 
s  ooDtact  with  tbe  chest  wall. 
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Every  one  will  recognise  tLe  injportanee  of  this  sign  of 
impotence  of  the  stmms.  seeing  that  no  raising  of  the  arm  is 
re-]  aire  J.  and  it  is  quite  as  CcrtJiin  as  the  cridence  got  by 
raising  the  amis. 

Tiie  retracti  >n  of  the  addcctor  portion  of  the  trapezius  migbt, 
it  is  tme.  hold  the  spinal  border  of  the  scapula  towards  the 
middle  line  in  sr  ite  of  a  healthv  serratus,  but  this  should  ctue 
no  confusion,  because  in  such  a  case  the  spinal  border  would  be 
in  close  contact  wi:h  the  chest  Avail,  and  would  take  a  dilu- 
tion opposite  to  that  seen  in  palsy  of  the  serratus.  So  at  least 
I  jv.dire  from  causing  artificial  contraction  of  this  part  of  the 
trapezius  bv  means  of  faradism 

The  followincr  signs  may  further  aid  diagnosis.  Place  a  hand 
on  either  shoulder  and  push  them  in  opposite  directions,  and  it 
will  be  observed  that  the  scapula  on  the  damaged  side  offers  &r 
less  resistance  than  the  other  if  the  serratus  be  palsied,  and  the 
scapula  may  be  felt  under  these  circumstances  to  kick  up  and 
cause  its  spinal  border  to  project  beneath  the  skin. 

Finally,  if  the  deltoid,  pectoralis  major,  and  serratus  magnas 
be  all  throe  paralysed  on  the  same  side,  the  shoulder  remains 
motionless  when  the  patient  tries  to  push  it  forward. 

Simultaneous  palsy  of  the  ilcltold  and  rotators  of  the  humerus. 
— The  external  rotators  of  the  humerus  are  the  infra-splnaivi 
and  the  teres  minor.  From  a  physiological  point  of  view  the?e 
two  muscles  are  one,  and  I  shall  call  it  the  infra'Splnatus,  Watt- 
iftfj  and  palsy  of  the  iftfra-spinatus  is  a  frequent  complication  of 
palsy  of  the  deltoid.  The  diagnosis  is  easy,  and  the  troubles 
which  it  causes  are  great,  although  they  have  not  yet  been 
described.  The  following  is  the  first  case  I  saw  of  this  com- 
bined palsy  : — 

Case  X(K  69. — A  pjitient  with  atropliy  of  many  of  the  shoulder 
mnsclos    was    srnt  to    me   in    1850   bv  M.   Rouvier.     At  first 

■ 

sight  I  thought  that  a  Ic'sion  of  the  deltoid  was  the  main  cansc 
of  his  trouble.  The  deltoid  was  partially  wasted,  the  middle 
part  being  still  big  cnoiip-h  to  allow  him  to  separate  the  arm  from 
tho  side  to  a  slight  extent.  AVhat  bothered  him  most  was  a 
difliculty  in  writing,  for  he  was  a  schoolmaster.  The  hand 
could  hold  the  pen  and  form  the  letters,  but  having  written  one 
or  two  words  he  was  unable  to  follow  the  line,  and  was  obliged 
•^0  stop  and  drag  the  paper  to  tho  left  with  his  left  hand,  and 
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hsd  to  be  repeated  otcij  odc  or  two  vords.  I 
ithought  that  this  tronblt:  ytats  doe  to  tfae  lesion  of  the  deltoid,  but 
ig  seeu  a  few  Jftjs  later  a  patient  whose  deltoid  ns  paUic<d, 
^d  who  suffered  no  diOicalty  in  folloniug  the  lines  of  his  wruii^, 
1  recognised  that  the  fimctional  difficulty  id  my  first  patient  was 
\AiiB  to  Bomethitig  more  than  the  lesion  of  the  deltoid. 

What  muscle  was  it,  then,  which  proved  6o  essential  for  writ- 
ing, and  the  paralysis  of  which  caased  iLe  above  Ironble  ? 

I  have  noted  that  patients  with  palgy  of  the  deltoid  and  infra- 
gpioatus  suETtred  iu  the  same  way,  and  that  they  conld  not  give 
1  outward  moyemcut  Lo  the  forearm  wLi^n  flexed  on  a  table  in 
Ibo  WTitinii  (MsitioD.  Thoj  could  ecarct-lir  draw  a  line  from 
1^  to  4  ceutiniiitres  long.  If  by  means  of  an  indnced  current 
[  caused  the  infra-spinatus  to  contract,  the  forearm  and  hand 
fiien  continued  their  outward  movement.  In  this  way,  and  by 
|tliicing  a  pencil  in  tlieir  bands,  I  made  them  truce  lines  of  28 
■  "29  centimetres.  This  experiment  shows,  therefore,  dearly 
lliat  in  the  above  case  it  was  the  infra- spin auis  which  was 
HiUied  with  the  deltoid. 

When  making  these  researches  I  noted  that  the  priviilion  of 
he  help  of  the  infra-spinatus  caused  serious  trouble  iu  other 
professional  exercises.  I  will  only  allude  to  the  use  of  the 
needle.  When  io  sewing  or  embroidering  the  needle  is  drawn 
{irom  within  outwards,  the  deltoid  and  iufra-spiualus  contract 
together,  the  first  for  stparatiug  the  arm  from  the  trunk,  the 
Recond  for  rotating  outwards  the  forearm  and  hand,  the  forearm 
KuUatiug  on  the  humerus  as  an  axis.  This  last  movement  is 
the  moat  important,  for  patients  who  have  merely  palsy  of  the 
deltoid  can  sew  almost  perfectly,  while  it  is  far  otherwise  if  the 
in&a-spiuatus  be  alone  affected.  Then  abduction  is  the  only 
;poTemeDt  of  the  arm,  and  in  order  to  compensate  for  the  lose 
'  the  infm-spinatus,  the  abduction  is  more  extended,  aud 
there  results  a  fatigue  whiob  proveuts  the  use  of  the  needle  for 
long  together.  I  could  quote  other  instances,  but  those  I  have 
1  show  sufficiently  tlio  great  diffei'enoo  as  regards  functional 
bouble  which  exists  between  a  simple  palsy  of  the  deltoid  and 
me  complic«t«l  by  palsy  of  the  infra-spinatus. 

Till  now  the  snh-gcapidnria  and  teres  major  have  alone  been 
tonsidered  as  internal  rotators  of  the  humerus.     My  researches 
V  that  the  supra-spinatus  has  also  this  power  to  a  less  extent, 
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but  only  when  the  hnmerns  falls  by  the  side  and  parallel  to  tb 
direction  of  the  trunk. 

Normally,  the  humerus,  equally  acted  upon  by  the  tonic  power 
of  its  rotators,  is,  during  rest,  midway  between  external  and  in- 
ternal rotation,  so  that  when  one  goes  to  flex  the  forearm  on  the 
arm  either  the  internal  or  external  rotation  may  be  completed. 
But  if  the  internal  rotators  be  palsied,  this  balance  of  power  is 
upset  and  the  humerus  is  turned  outwards  to  the  utmost  degree, 
so  that  the  external  rotators  can  no  longer  act.  This  shows 
how  serious  is  the  loss  of  the  internal  rotators,  for  it  is  really 
equivalent  to  a  loss  of  all  the  rotators. 

From  what  precedes  we  see  that  the  diagnostic  signs  of  palsy 
of  the  internal  rotators  belong  also  to  palsy  of  the  external  rota- 
tors. What  I  have  already  said  of  these  signs  makes  itmmeces- 
sary  to  recur  to  them. 

When  the  external  rotators  are  alone  palsied,  the  hand  of  the 
affected  side  is  still  of  use  to  the  opposite  side  of  the  trunk  and 
head.  But  when  the  internal  rotators  are  palsied  it  is  otherwise, 
for  neither  the  upper  part  of  the  pectoralis  major  nor  the  firont 
part  of  the  deltoid  can  supply  their  place,  and  the  uses  of  the 
upper  limb  are  much  more  restricted. 

It  is  no  exaggeration,  therefore,  to  say  that  palsy  of  the  inte^ 
nal  rotators  is  far  more  serious  than  palsy  of  the  external.  The 
former  is  far  more  rare  than  the  latter. 

I  haye  often  had  occasion  to  notice  atrophy  of  the  external 
rotators,  and  this   seems  to   show   that  progressive  muscular 
atrophy  usually  attacks  the  internal  rotators  after  the  external, 
and  that  in  palsies  from  injury  a  far  deeper  and  more  serious 
lesion  would  be  required  to  affect  the  internal  than  the  external 
rotators.     This  is  perhaps  the  explanation.     The  deltoid  can 
hardly  be  injured  without  the  teres  minor  suffering  to  some 
extent,   since  the   same   nerve   (circumflex)   supplies  the  two 
muscles.    Now  every  one  knows  how  easily  and  often  this  nene 
is  damaged  because  of  its  superficial  position,  and  the  constant 
risks  of  injury  which  it  runs.     (This  also  explains  the  integrity 
of  the  sub-scapularis  in  infantile  obstetrical  palsy  of  the  deltoid 
and  infra-spinatus,  described  p.  211.)     The  anatomical  condition 
of  the  nerves  supplying  the  sub-scapularis  (the  upper,  middle, 
and  lower  sub-scapular  nerves),  which  are  deeply  placed,  protects 
this  muscle  from  similar  dangers. 
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It  is  easy  io  know  whether  the  external  rotators  are  alone 
palsied,  or  whether  all  the  rotators  are  palsied,  notwithstanding 
that  in  hoth  cases  the  functional  tronhles  are  nearly  the  same. 
When,  the  forearm  being  half  bent,  the  affected  arm  is  placed  in 
external  rotation,  the  patient  will  be  able  to  tnm  it  in  if  the  in- 
ternal rotators  be  sound.  By  a  similar  experiment  we  can  learn 
whether  or  no  the  external  rotators  are  sound. 
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Contracture  of  the  rhomboids  causes  a  deformity  of  the  shoulder, 
which  has  been  attributed  by  authors  to  another  lesion,  Tix., 
palsy  of  the  serratus  magnus.  .  .  . 

The  girl  whose  case  I  am  about  to  give  was  shown  to  the 
Societe  de  Medecine  of  Paris  in  1852,  before  the  cure  of  the 
deformity  from  which  she  suffered.  I  then  established  the 
diagnosis  of  this  deformity  by  means  of  comparative  electro- 
physiological experiments  made  upon  this  patient  and  another 
whose  serratus  magnus  was  wasted. 

Case  No.  70. — Aglae  Prude,  of  Bagnolet,  jet.  13,  of  good  con- 
stitution, felt  in  February,  1849,  a  pain  in  the  middle  of  the  right 
side  of  her  neck.  This  pain  was  increased  by  pressure  or  by 
inclining  the  head  to  the  opposite  side.  There  was  slight 
swelling,  thought  by  the  local  doctor  to  be  inflammatory.  As 
the  patient  did  not  suffer  it  was  hoped  that  the  trouble  would 
subside  spontaneously.  No  notice  was  taken  at  this  time  of 
certain  dilHculties  in  the  free  movement  of  the  head,  and  up  to 
October,  1850,  there  was  no  abnormal  attitude  of  the  shoulder. 
It  was  not  till  April,  1852,  that  this  was  noticed,  when  I  saw 
her  in  consultation  with  MM.  Marjolin  and  Bouvier. 

With  the  arms  by  the  side,  the  lower  angle  of  the  right 
scapula  was  seen  to  be  close  to  the  middle  line,  nearly  on  a  level 
with  the  outer  angle,  and  to  project  beneath  the  skin.  By 
using  considerable  force  the  lower  angle  could  be  pressed  into  its 
proper  position,  but  directly  the  force  was  removed  the  scapula 
sprung  back  into  its  faulty  attitude.  During  these  movements  a 
crepitation  could  be  heard  and  felt,  which  seemed  to  have  its 
origin  between  the  scapula  and  thorax.  Above  the  spinal  border 
of  the  scapula,  which  was  oblique  from  within  out  and  from 
^*^low  up,  a  considerable  tumour  could  be  seen,  caused  by  the 

*  From  L*Electris<Ui4m  Localiteef  8rd  ed.,  pp.  950 — 96S. 
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contracted  rhomboid  etanding  out  in  relief.  This  tumour  was 
connected  with  another  on  the  right  elioulder  due  to  tbe  inner 
angle  of  the  scapula,  which  could  be  plainly  felt,  and  to  the 
prominence  of  the  levator  augnli  Bcapnlie,  which  was  seen 
fltretching  to  the  top  of  the  Bupra-clavicular  triangle.  Lastly, 
the  head  wag  slightly  inclined  to  the  right,  and  on  turning  it  to 
the  opposite  aide  pain  was  produced,  which  Agla6  referred  to  tbu 
tumour  in  the  supra-clavicular  space. 

It  was  evident  that  this  pathological  attitude  was  identical  with 
ibflt  which  I  could  produce  at  will  by  faradising  the  rhomboids 
lud  levator  anguli  scapulre,  either  singly  or  together.  Nothing, 
Aot  even  the  muscular  prominences,  was  wanting,  and  accordingly 
Z  did  not  hcsitHte  to  diaguose  at  first  eight  a  contracture  of  the 

loniboida  and  levator  anguli  scapnlie. 

I  could  not  agree  with  the  majority  of  my  confreres  that  the 

idition  of  the  scapula  was  due  to  palsy  of  the  eerratus  magnus, 
fmd  that  the  contraction  of  the  muscles  wati  due  to  want  of 
iDtBgonism. 

Observation  had  taught  me  that  the  serratus  may  be  completely 
Vasted  without  any  contracture  of  the  rhomboids  occurring  as  a 
consequence.  The  proof  of  this  is  that  in  cases  of  complete 
msling  of  the  scrratuB,  the  spinal  border  of  the  scapula 
ttaintuins  its  normal  direction  during  rest  in  spite  of  the  sound- 
tUBB  of  the  rhomboids.  The  scapula  is  merely  a  little  lower 
•fid  further  from  the  middle  liue  than  usual,  in  consequence  of 
tbe  wastijig  of  the  trapezius. 

Something  more  than  an  unopposed  rhomboid  is  therefore 
necessary  to  drag  the  scapula  into  this  position.  A  pathological 
Kmtractiou,  a  continued  spasm,  a  veritable  contracture  is  needed. 
*£h\S  was  the  case  with  our  little  patient. 

As  this  coutractnre  might  possibly  bo  complicated  by  palsy  of 
Ibo  eerratns  it  was  necessary  to  ascertain  the  state  of  this 
€DiiseIe.  I  therefore  made  her  put  her  two  arms  in  front  of  her. 
when  the  scapula,  by  the  action  of  the  serratus,  took  its  norma) 
pjsition  and  moved  like  its  fellow. 

On  comparing  contracture  of  the  rhomboid  with  palsy  of  the 
AerratuB,  it  will  be  found  that  in  the  first  the  deformity  is  seen 
eoiy  when  the  arm  hangs  by  the  side,  and  disappears  when  it  ia 
niaed;  while  in  the  second  the  deformity  appears  when  the  arm 

separated  from  the  side,  and  is  not  seen  during  repose. 
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Contracture  of  the  rliomboids  combiucd  witli  contracture 
the  levator  anguli  was  my  diagnosis  in  this  case  ;  and  that  the 
contracture  was  of  rheumatic  origin  appeared  to  me  to  be 
established  by  the  history.  The  serratus  magnus  may  possibly 
have  been  weakened  by  being  elongated  through  the  faulty 
position  of  the  scapula,  but  it  was  not  paralysed. 

Contracture  of  the  rhomboida  and  levator  anguli  does  not  cause 
depression  of  the  point  of  the  shoulder. 

It  was  formerly  thought  that  these  muscles  caused  the  scaj 
to  turn  on  an  imaginary  central  axis,  so  that  the  outer  anj 
sank  while  the  two  other  angles  rose.  My  electro-physiologii 
experiments  have  shown,  however,  that  these  muscles  cause  the 
scapula  to  turn  round  its  outer  angle,  which  remaius  fixed, 
and  that  when  they  contract  the  bone  rises  fit  masse.  These 
physiological  facta  are  confirmed  by  pathological  ones.  In 
the   case   of  little  Aglae  the   point   of  the  shoulder  was  not 
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But  why  was  there  not  a  raising  <'it  wasse  of  the  whole  I 
in  this  case  ?  Was  it  that  the  muscles  had  not  reached  t! 
maximum  of  contracture,  or  was  it  that  the  serratus  magnnfl^ 
weakened  by  being  continually  kept  upon  the  stretch,  no  longer 
offered  sufficient  tonic  resistance  to  cause,  by  its  combined  actiou 
rt-ith  the  rhomboids  and  levator  anguli  scapulffi,  the  elevation  f« 
masse  of  which  I  have  exposed  the  mechanism  ?  This  last  ei- 
planation  appears  to  me  to  be  nearest  the  truth. 

The  following  is  a  resum^.  of  the  signs  of  rhomboidal  cov- 
tracturc.     1.  More  or  less  raising  of  the  lower   angle  of  the 
scapula,  which  approaches  the  middle  line,  while  the  point  of  the 
shoulder  is  not  lowered.     2.  The  spinal  border  of  the  scapula  id 
oblique  from  below  up,  and  from  within  out.     3.  A  swelling 
internal  to  the  spinal  border  of  the  scapula  and  prolonged  int*=i 
the  supra-spinous  fossa.     4.  Occasional  crepitation,  which  ca^vn 
be  felt  and  heard  in  this  swelling  during  movements  of  tW-* 
scapula  or  arm.     5.  Lastly,  the  disappearance  of  the  deformity? 
of  the  scapula  and  of  the  swelling  when  the  patient  volantari -Aj 
raises  the  arm  on  the  affected  side. 

Contracture  of  the  levator  anguli  scapulie  adds  to  the  foe~^- 
going  symptoms  inclination  of  the  head  to  one  side.  In  ma:*!/ 
cases  I  have  seen  simultaneous  contracture  of  the  rbomboitJs 
and  two  upper  parts   of  the  trapezius.     Then,  in   addition     to 


J 


coNTBiorrrBES. 


315 


tlie  other  symptomB,  we  get  a  raising  of  the  sboolder-tip  and  a 
ttiniing  of  the  head  to  the  opposite  side.  .  .  . 

{Immovahle)  retraction  as  well  as  (spasmodic)  contracture  of 
the  rhomboid  may  occnr,  and  I  have  proved  that  artificial  con- 
traction of  the  rhomboid,  and  consequently  its  retraction,  does 
not  allow  the  hnmerus  to  reach  the  horizontal  position.  In  this 
«aeo  the  teres  major  restrains  the  hnmeras,  and  the  acromion 
prevents  its  elevation.  If  one  were  then  to  divide  the  teres 
tnajor  the  humerus  could  certainly  be  raised  more  readily,  but 
the  head  of  the  bone  would  rub  against  the  acromion,  and  would 
be  pushed  by  it  out  of  the  glenoid  cavity. 

Finally,  electro -physiology  shows  very  clearly  that  simultaneous 
contracture  of  the  rhomboids  and  teres  major  fixes  the  arm  against 
the  trunk,  and  pulls  it  a  little  back, 

Diagnosis. — There  is  a  position  of  the  scapula  caused  by  palsy 
of  the  upper  part  (portion  ilevatrice)  of  the  trapezius  which 
rh&t  resembles  that  caused  by  contracture  of  the  rhomboids. 
naemblance  is  still  stronger  if,  at  the  same  time,  the  serratus 
Ihb  has  lost  its  tonic  power,  as  may  happen  in  cases  of  pro- 
gressive muscular  atrophy. 

The  following  sign  serves  to  distinguish  two  conditions  ap- 
parently so  similar.  In  palsy  of  the  upper  two-thirds  of  the 
trapezius,  whether  it  be  or  he  not  comphcated  by  palsy  of  the 
serratus,  the  tip  nf  the  skouUier  is  nl.iviiys  lowered,  while  in 
contracture  of  the  rhomboids  the  shouhler-tip  maintains  its  normal 
itcel  or  exceeds  it. 

Further,  the  swelling  corresponding  to  the  contracted  rhomboids 
is  cot  present  in  cases  of  palsy  of  the  upper  part  of  the  trapezius. 

The  scapula  may  take  a  position  a  little  like  the  above  in  cases 
of  contracture  of  the  supra- spinutus,  or  in  certain  ankyloses  of 
the  shoulder  joint.  In  these  cases,  however,  the  movements  of 
the  humerus  are  restricted  or  abolished,  and  hence  confusion  of 
these  conditions  with  contracture  of  the  rhomboids  or  palsy  of 
the  trapezius  ought  not  to  occur. 

The  faulty  position  of  the  scapula,  seen  in  commencing 
scoliosis,  may  be  mistaken  for  contracture  of  the  rhomboids, 
especially  because  in  this  stage  of  spinal  curvature  the  spinal 
processes  retaiu  their  normal  position.  Pathological  anatomy 
shows  that  the  bodies  of  the  vertehne  merely  undergo  a  lateral 
inclinatiou,  and  it  is  the  rotation  of  the  vertebral  column  on  ita 
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nxifi  which  causes  a  deformity  of  the  thorax,  so  that  on  thi 
of  the  dorsal  convexity  it  is  hoUowed  hehiud  and  flattened  in 
front,  while  the  reverse  condition  is  aecn  on  the  side  of  the  dorsal 
concavity.  It  is  the  bulging  of  the  thorax  behind  which  causes 
tho  faulty  position  of  the  scapula.  .  .  . 

Contracture  of  the  trapezius. — (a)  Middle  portion.  My  elec- 
trical esporiments  alone  would  give  the  signs  of  contracture  of  this 
part  of  the  trapezius,  even  though  no  cases  of  it  had  occurred  in 
raedical  practice.  The  following  are  the  signs :  raising  of  the 
shoul:ler-tip ;  spinal  border  of  scapula  too  near  to  middle  line,  and 
slightly  oblique  from  within  out,  and  fi'om  above  dowu  ;  separa- 
tion of  the  lower  angle  from  the  middle  lino  ;  middle  part  of  the 
trapeaius  felt  lite  a  resisting  muscular  cord ;  direction  of  the 
clavicle  too  oblique  from  within  out,  and  from  below  up, 

The  unopposed  tonic  action  of  this  part  of  the  trapezius  fa 
lowing  wasting  of  the  lower  part  of  the  lalissimus  dorai  gives 
the  scapula  and  clavicle  the  same  position  as  was  observed  during 
my  experiments. 

This,  however,  is  only  the  first  degree  of  the  trouble,  for,  when 
the  middle  part  of  the  trapezius  is  more  contracted,  there  is  added 
to  tho  other  symptoms  a  raising  en  masse  of  tho  scapula. 

This  form  of  contracture  is  well  known,  and  has  been  described 
under  the  inexact  name  of  contracture  of  tho  upper  part  of  the 
trapezius,  and  under  this  name  contracture  of  the  clavicular  part 
has  been  included  with  contracture  of  the  middle  part,  tiltbotigh 
in  the  reported  examples  none  of  the  signs  of  the  latter  afl'ec- 
tion  (signs  established  by  electro -physio  logical  e^eriment)  are 
mentioned. 

(ii)  The  cliivicular  part  of  the  trapezius,  I  have  said,  bends  the 
head  to  the  same  side,  and  a  little  back,  while  the  chin  is 
turned  slightly  to  the  opposite  side, 

These  signs  were  observed  in  a  case  reported  by  me  in  185S,  in 
which  contracture  of  the  clavicular  part  of  the  trapezius  bad  been 
brought  about  by  exposure  to  a  cold  draught.  Tbd  faulty  position 
of  the  bead,  which  coald  not  he  turned  from  left  to  right,  was 
evidently  due  to  contracture  of  the  clavicular  part  of  the  trape- 
zius, which  could  be  seen  and  felt  aa  a  resisting  cord. 

The  prominence  of  the  sterno- mastoid,  so  evident  on  the  left 
side,  could  be  produced  on  the  right,  where  the  mnscle  was 
habitually  relaxed,  by  moving  the  head  without  rotating  it,  so 
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t  its  vertical  axis  was  to  tbe  right  of  the  vertical  axln  of  llm 
)dy.  Then  the  prominence  of  the  left  sterno-mastoid  die- 
red.  If  the  vertical  axis  of  the  bead  mid  trunk  were  then 
'  placed  in  the  same  plane  tbe  stern o- mastoids  became  equally 
prominent  oa  tbe  two  sides.  The  prominRuce  of  tbe  left 
stem o -mastoid  was  therefore  evidently  due  to  the  displacement 
en  masse  of  the  heiid  to  the  left,  which  displacement  seemed 
intended  to  counteract  the  eliifting  of  the  centre  of  gravity  of 
the  head  which  was  beut  towards  the  right  side.  The  signs 
which  distinguish  wry  neck  due  to  this  cause  from  that  due  to 
the  sterno-mastoid  are  as  follows  :  in  the  trapezial  form  the 
]  is  beat  back  towards  the  contracted  side ;  it  is  rotated  to  the 
Apposite  side  ;  the  sterno-mastoid  is  relaxed,  and  the  clavicular 
|iftrt  of  tbe  trapezius  forms  a  cord  under  the  skin.  In  tbe  eteruo- 
SDOstoid  wry  neck  the  bead  is  also  rotated  to  the  opposite  side. 
Jmi  it  13  bent  laterally  and  forwards,  and  the  sterno-mastoid 
Stands  in*rehef  on  the  side  to  which  tbe  bead  inclines.  .  .  . 

Contracture  of  the  splaiiits. — When  one  splenius  is  faradised 
t  the  point  where  it  is  subcutaneous,  the  head  tiu'us  to  that 
fdde  and  bends  back,  while  the  skin  on  that  sido  forms  folds 
townrds  the  upper  attachment  of  the  mnscle.  If  lioth  splenii  are 
bradised  the  head  is  bent  directly  backwards,  and  the  skin  is 
thrown  int^  transverse  folds  below  the  nucha.  Thanks  to  a 
ICDowledge  of  these  electro-physiological  phenomena  I  was  able 
to  diagnose  the  first  ease  of  contracted  splenius  which  I  saw,  and 
to  establish  its  diagnosis  from  other  contractures  of  the  same 
legion. 

Bending  of  the  bead  backwards  and  to  the  conti'acted  side, 
.  and  swelling  and  hardening  of  tlie  splenius,  which  can  be  felt 
.  at  its  upper  third,  are  tbe  signs  which  I  have  observed  in  mony 
It  is  distinguished  from  contracture  of  the  clavicular 
■part  of  the  trapezius  by  the  fact  that  the  head  turnH  to  the 
iKfTected  side  and  not  to  the  opposite  side,  and  also  by  the 
difference  in  the  muscular  prominences.  From  contracture  of 
,'tiie  sterno-mastoid  it  is  known  by  the  fact  that  tbe  head  is  bent 
liack  and  not  forward,  and  turned  towards  the  affected  side  and 
Hot  from  it.     Tbe  muscular  prominenccy  also  differ. 

Only  once  have  I  seen  a  contraction  limited  to  the  splenius, 
■  Kai  even  then  I  coold  not  say  whether  the  small  deep-seated 
ntators  wore  affected.     Sometimes  tho  levator  ungnli  scapnlie,  or 
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the  upper  part  of  tlie  trapezius,  or  the  deltoid,  were  affected  at  tJ 
same  time,  and  tbeo  the  signs  of  these  cooditions  were  Bupf 
added. 

Contracture  of  the  deltoid. — The  deltoid,  it  is  well  known,  ie  the 
chief  elevator  of  the  ann.     It  separates  the  arm  from  the  trunk 
either  directly  outwards  by  its  middle  third,  or  forwards  and  in- 
wards by  its  iront  third,  or  backwards  and  inwards  by  its  hinder  « 
third.     It  is  not  generally  known  that  an  isolated  contraction  j 
of  this  ranscle  may  cause  a  faulty  position  of  the  scapula. 

While  the  upper  limb  is  separated  from  the  trunk  by  the  con- 
traction of  tho  deltoid  it  weighs  upon  the  outer  angle  of  the 
scapula,  producing  in  that  bone,  (a)  a  tilting  movement  whereby 
the  acromion  is  depressed  while  the  lower  angle  moves  up  and  i 
towards  the  middle  line ;  and  (h)  a  rotation  of  the  bone  on  an  f 
imt^nary  axis  passing  through  the  outer  angle,  so  that  the  spinal  I 
edge  is  separated  from  the  chest-wall,  and  a  gutter,  of  varying  j 
depth,  is  formed  between  the  edge  and  the  corresponding  part  of  '] 
the  thoras.  ...  I  have  seen  one  case  of  contracture  en  matte 
of  the  deltoid  in  which  the  arm  was  always  out  from  the  trunk, 
and  the  scapula  was  in  the  faulty  position  just  described. 

The  patient  could  make  the  humerus  approach  the  body  by 
means  of  the  latissimus  dorsi  and  pectoralis  major,  but  he  conld 
not  make  it  actually  touch  it,  and  at  such  times  the  tilting  of 
the  lower  and  outer  angles  of  the  bone  was  very  marked.  When 
the  arm  was  held  forward  the  scapula  took  its  proper  position, 
(ho  spinal  border  being  in  contact  with  tho  thorax,  and  the 
outer  angle  was  raised  up  owing  to  the  action  of  the  serratus 
magnuB. 

Without  doubt  contracture  is  very  seldom  limited  to  the 
deltoid. 

Cflsc  No.  71. — I  lately  saw  a  case  with  M.  Bouvier  of  com- 
bined contracture  of  tho  front  third  of  the  deltoid  and  of  the 
sub- scapula ris.  The  arm  was  carried  forwards  and  outwards,  and 
could  not  be  made  to  approach  the  trunk.  This  was  slight  in 
dcgi-ee,  aud  the  position  of  the  scapula  was  not  much  affected  by 
it.  The  spinal  border,  nevertheless,  was  separated  ^om  tho 
chest  wall  to  the  exteut  of  2  centimetres,  so  that  the  skin  was 
tucked  under  the  edge  to  form  a  gutter,  and  the  lower  angle 
approached  the  middle  line.     Finally,  the  humerus  was  strongly 
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rotated  inwards  by  the  contractioii  of  the  snb-scapalaris.  The 
internal  rotation  of  the  hnmerus  increased  the  abdnction  of 
the  elbow. 

In  wasting  of  the  serratns  magnns,  the  scapula,  when  the  arm 
is  raised,  takes  a  position,  like  that  cansed  by  contracture  of  the 
deltoid.  It  could  not  be  otherwise,  for  in  palsy  of  the  serratus 
the  deltoid  contracts  by  itself  (and  not  in  concord  with  the  serratus, 
as  is  the  case  normally).  The  two  conditions  cannot,  however,  be 
confounded,  for  in  palsy  of  the  serratus  the  deformity  of  the 
scapula  occurs  only  when  the  arm  is  raised,  while  in  contracture 
of  the  deltoid  it  is  present  with  the  arm  at  rest,  and  lessens  or 
vanishes  when  it  is  raised.  Further,  the  soundness  of  the 
serratus  magnus  might  be  demonstrated  by  electricity. 


CHAPTER  XVI. 

PALSIES   AND    CONTBAOTUBEa   OP    THE    BTOSOIiES   WQICH    MOVK   5 
THIGH    ON   THE    PELVIS,    AND    THE   LEO   ON   THE    THIOH.* 

[The  prinmpiil  conaliisions  drawn  from  my  eiperimmul  inTi<i<tigitinn^  sra  mvrelr 
given,  3.ad  I  rrfvr  ihe  readar  tor  funliec  mfucmuliim  tu  ihe  Phgiiologie  iu 
il<ru<imKHli,  pulilkbed  in  1SG8.J 

Extensors,  abductors,  and  rotators  of  the  kip  (gluteus  Jtwxti 
mediae,  and  miiiimtts). 

A.  Id  the  erect  position  of  the  lower  Hmb  contraction  of 
gluteus  muximas,  no  matter  what  pnrt  of  it  is  excited,  mei 
extends  the  hip  without  ahdactiog  it  in  the  least. 

B.  In  the  sitting  attitude,  with  the  legs  resting  on  the  ground, 
stimulation  of  the  gluteus  maxiraus  causes  abduction  of  the  hip. 
This  muscle  causes  slight  rotation  outwards  of  the  thigh,  nt.  thd 
same  time  as  extension,  but  feebly. 

C.  The  gluteus  maximus  has  nothing  to  do  with  defccal 
or  labour. 

D.  The  action  of  the  lower  part  of  the  gluteus  medius  is  a 
two  periods:  1.  Strong  rotation  in  of  the  thigh  :  2.  ^Vn  obliqne 
movement  forwards  and  outwards.  The  independence  of  the 
first  movement  is  useful. 

E.  The  different  bundles  of  the  gluteus  medlns  ubdact  with 
greatest  force  as  they  approach  the  middle.     They  caaso  the 
thigh  to  perform  movements  of  circumduction  from  I>efore  bi 
and  from  behind  forwards. 

Clinical  obseri-ation  shows  us — 

1.  The  degree  of  utility  of  the  gluteus  maximus. 

2.  The  part  it  plays  in  standing  and  walking. 

3.  That  it  acts  vigorously  in  great  efforts,  such  as  leaping, 
ill  walking,  or  going  up-stairs  when  a  burden  is  carried  on  UkO 
shoulders. 

4.  That  the  gluteus  medius  and  gluteus  minimus  Bre  mainly 
for  preventing  the  pelvis  from  leaning  to  the  side  opposite  to 
the  limb  which  supports  the  body  in  walking  or  standing. 

From  VEUclrimlion  Loralitee,  Rrd  ed.,  pp.  lOIG— lO^t. 
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Flexors  of  the  hip   {psoas  and  iliacus  and  tensor  vagina 

femoris). 

A.  Experiment  confirms  the  opinion  of  modem  authors  as  to 
the  action  of  the  psoas  and  iliacus. 

B.  It  shows  their  rotatory  action  (feeble  indeed),  of  which 
Winslow  has  expressed  a  doubt. 

G.  The  tensor  vaginsB  femoris  helps  the  psoas  and  iliacus  to 
flex,  but  antagonises  them  in  rotating  the  thigh ;  consequently 
when  acting  with  those  muscles  it  causes  direct  flexion  of  the 
thigh  on  the  polyis. 

D.  This  muscle  causes  neither  extension  nor  abduction  of  the 
leg.     It  is  merely  meant  to  help  flex  the  thigh. 

E.  It  is  a  very  feeble  abductor. 

F.  It  flexes  the  thigh  on  the  pelvis  obliquely  forwards,  and  a 
little  outwards. 

Clinical  observation  shows,  (1)  that  the  tensor  vagin®  femoris 
is  mainly  intended  to  act  with  the  psoas  and  iliacus  in  order  to 
neutralise  the  external  rotatory  action  of  the  latter,  and  to  cause 
direct  flexion  of  the  hip  during  the  second  stage  of  walking ;  (2) 
that  the  tensor  vaginae  femoris  is  a  strong  flexor  of  the  hip; 
and  (8),  that  it  does  not  extend  it ;  (4)  that  the  flexors  of  the 
hip  are  absolutely  necessary  for  progression,  although  a  very 
feeble  flexing  power  is  enough  to  make  the  lower  limb  swing 
forwards  in  walking ;  (5)  that  in  walking  the  lower  limb  does 
not  merely  swing  like  a  pendulum,  as  the  brothers  Weber 
taught,  but  is  brought  forwards  by  muscular  action. 

MtLscles  which  cause  adduction  of  the  thigh. 
A.  The  pectineus  flexes  enough  to  place  one  thigh  on  the  other.* 

*  Grand  fessier  (Sappe7)=Gluteus  maximus  (Ellis). 
Mojen  fes8ier=Glutea8  medios. 
Petit  fes8ier=Glateiis  minimod. 
Le  pyramida1=Pyriformi8. 
Jameau  Bap^rieiir=Gemelln8  superior. 
Jumcan  iiif^riear=:Gemellas  inferior. 
Carr^  crural  ==QoadrBtus  femoris. 
Tenseur  du  fascia  lata=Tcn6or  yaginss  femoris. 
Couturier=Sartorius. 
Triceps  crural^Triceps  extensor  cruris. 
Droit  ant^rienr=Rectus  femoris. 
I>roit  inteme=Gracilis. 

Premier  ou  moyen  addactear=  Adductor  longus. 
Second  ou  petit  adducteur=:Adductor  breris. 
Ttoisitoe  oa  grand  adducteur=Adductor  magnns. — (Ed.) 
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B.  The  ftiidactor  longos  addacts  more  than  it  flexes;  Ibd 
nddnctoT  brevis  acts  similarlj,  and  the  adductor  magnns  causes 
direct  addnct!oD. 

C.  All  the  adinctors  are  ontward  rotators,  bnt  the  lower  put 
of  the  adductor  magnns  causes  inward  rotation,  an  action  which 
is  useful  on  horseback. 

Clinical  ol'Servaiion  shows — 

1.  That  the  lower  part  of  the  adductor  magnus  checte  the 
outward  rotation  caused  by  the  other  adductors  during  addnctioD 
of  the  thigh. 

2.  Tbat  tbe  front  part  of  the  gluteus  medius  and  minimnfli 
which  causes  inward  rotation,  does  not  help  to  cause  addaction. 

3.  That  the  tonic  force  of  the  lower  part  of  the  adductor 
magnus  influences  tbe  normal  position  of  the  thigh  between 
outward  and  inward  rotation. 

4.  Tbat  tbe  adductors  are  necessary  for  the  direct  forward 
flexion  of  the  hip. 

Extensors  of  the  knee. 

A.  Tbe  exaggerated  oblique  action  of  the  vastus  exiemas 
exposes  tbe  patella  to  outward  displacement. 

B.  Tbe  Viistus  extcmus  and  vastus  intemus  must  be  looked 
upon  as  a  sin<:(lc  muscle. 

C.  Tbe  attachment  of  one  of  tbe  extensors  of  tbe  knee  to 
tbe  anterior  superior  iliac  spine  is  of  service. 

D.  Under  certain  conditions  tbis  pelvic  attachment  increases 
tbe  extensor  power  of  tbe  rectus  femoris,  and  makes  a  sort  of 
active  ligament  of  this  muscle. 

Clinical  observation  shows — 

1.  That  the  patella  may  be  displaced  outwards  in  walking  or 
jumping  when  the  vastus  extemus  contracts  by  itself,  and  it  is 
probable  that  recorded  cases  of  outward  displacement  of  the 
patella  were  caused  by  the  predominating  tonic  action  of  this 
muscle. 

2.  That  the  rectus  femoris  has  no  part  in  the  swinging 
forward  of  tlie  leg  in  the  second  stage  of  walking. 

i3.  That  the  extensors  of  tbe  kneo  are  inactive  during 
standing. 

4.  Tbat  the  intervention  of  tbe  triceps  is  necessary  during 
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uioa,  wluio  Uiu  leg  and  thlgli  form  a  projecting  angle  at  the 

That  the  gra«ilifl  (droit  interne)  and  "  external  rectus " 
It  txirmr)  may  oaiise  ext«usioD  of  the  knee  without  the  biilp 
K  patella  or  its  tendon. 

That  the  ntility  of  the  Bmall  articular  muscles  of  Wiuslow 
It  apparent. 

nn  of  thf  knee  (sartoriiis,  gracilU,  scmi-tendinotut,  biceps 
j'emoris,  fii>i>lHrui,  atitti-mfmbnuioxus). 

i.  The  RBftorins  acta  upon  thu  femoral  ftiscia  and  the  tissnes 
thigh  liku  tho  tensor  vnjfinic,  but  iu  lui  opposite  direction. 
&,  This  sctioD  takes  place  during  the  first  etage  of  its  con- 
tttiaii. 

€t  the  sartoritts  does  not  canso  all   the  movements  which 
He  tlio  leg  in  the  tailor's  attitude. 

D.  The   extomal    rotation  caused  by  tho  sartorius  is  more 
lUe  thkD  is  gcuerully  supposed. 
£■  Its    direction    is    not    slanting    enough   to  canse  strong 

tion  oDtwanls,  an  action,  by  the  way,  which  vonld  do  more 

B  thtii  flood. 

'■  Bj"  nason  of  its   reflection   from   within   out  the  lower 

Ion  of  the  sartorius  rotates  the  leg  inwards  and  also  the 

Ik. 

t*  Dador  some  conditions  the  sartorius  acts  as  a  flexor  of  the 

E*  Tha  gracilts  is  more  powerful  as  an  adductor  of  tho  thigh 
^^1  la  a  flexor  of  tlio  knee;  contrary  to  tho  assertion  of 
snlow,  it  may  begin  to  flex  the  kuee  eTen  when  the  thigh  ia 
t  (Mated. 

I*  the  i^raciliB  rotates  the  thigh  inwards. 
'•  The  rotating  action  of  the  poplitens  is  stronger  than  its 
faction. 
ttiiiiuiU  observation  shows — 

L  That  the  sartorius  cannot  swing  the  leg  completely  forward 
nlktng. 
^i  Tliat  tho  semi-tcndinoens,  semt-mombranosas,  and  hicepa 
Aria  are  mainly  mcnnt  to  cause  and  maintain  the  extenisioa 
a  budy  in  walking  and  standing. 
Y  2 
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CHAPTER  XVn. 


PlfiALTSIB  AND    OOSTRiCTCBE    OF  THE    DIAPHBiOM. 

IE  beginniag  the  pathological  study  whiub  forms  the  snbject 
or  Uus  article,  it  seems  advisable  to  recall,  iu  the  form  of  propo- 
sitions, the  fundameatal  pliysio logical  facts  derived  from  my 
electro-physiological  rescarehes  on  the  respiratory  movementB. 
These  propositiuus  were  demonstrated  by  experiment  on  man 
and  animals,  and  by  numerous  clinical  facts.  The  reader  will 
find  these  experiments  fully  given  in  my  work  on  the  Physiology 
of  Motemeuts.  The  knowledge  of  the  physiological  facts  which 
resulted  from  them  wiO  help  him  to  understand  the  mechanism 
of  the  functional  troubles  and  deformities  of  the  trunk  seen  in 
paralysis  or  wasting  of  the  diaphragm.  It  will  serve  also  to 
explain  the  troubka  caused  by  palsy  of  other  respiratory  muscles, 
of  which  examples  are  given  in  this  book,  and  which  must  he 
Jiguished  from  those  caused  by  palsy  of  the  diaphragm,  with 

bich  they  may  be  confonuded. 
I  ^A)  D'uiphrngm.  .  .  .  — 1.  My  csperimeuts  on  men  and 
als  show  that  the  contraction  of  the  diaphragm  caused  by 
electrifying  the  phrenic  nerve,  isolated  or  otherwise,  from  its 
oervoas  connections  {cummuniqiuinl  ou  jion  avec  I'arbre  ncrveux) 
censes  an  elevation  and  outward  movement  of  the  diaphragmatic 
ribs  as  long  as  the  abdominal  waits  are  intact.  The  antero- 
posterior diameter  of  the  base  of  the  thorax  is  also  slightly 
increased.  In  some  cuaea  the  outward  movement  of  the  lower 
ribs  is  commmiicated  to  the  upper. 

This  observation  has  been  confirmed  by  clinical  experience, 
2.  If  the  belly  be  opened  and  the  bowels  pulled  downwards  the 

mtraclion  of  the  diaphragm  by  itself  causes  on  inward  move- 
ment of  the  diaphragmatic  ribs. 
S.  Although  the  diaphragm,  when  tbo  adjocent  intestines  are 

moved,  becomes  an  expiratory  muacle  in  respect  of  the  move- 

•  From  L-ElrclrUalivn  LoealMt,  Brd  ed„  pp.  9UI— U31, 
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ment  which  it  gives  to  the  lower  ribs,  it  does  not  the  less  by  its 
descent  increase  the  vertical  diameter  of  the  chest. 

The  lowering  of  the  middle  of  the  diaphragm  is  very  limited, 
for  at  the  most  the  diaphragm  assumes  the  form  of  a  trnncflted 
cone,  and  nevcr^  as  Haller  thought^  becomes  convex  on  its  under 
side. 

4.  The  concentric  movement  of  the  lower  part  of  the  chest  seen 
during  contraction  of  the  diaphragm  when  the  bellj  is  opened 
and  the  bowels  pulled  down  proves,  contrary  to  the  opinion  of 
MM.  Beau  and  Maissiat,  that  the  pericardium  does  not  afford  i 
point  of  resistance  which  allows  the  diaphragm  to  caase  an 
expansion  of  the  ribs  to  which  it  is  attached.  The  movements, 
when  the  diaphragm  descends,  of  the  base  of  the  chest  in  opposite 
directions,  according  as  the  bowels  are  pulled  doun  or  not,  shows, 
as  Magendie  thought,  that  the  expansion  of  the  lower  ribs  during 
the  contraction  of  the  diaphragm  is  due  to  the  resistance  afforded 
to  the  muscle  by  the  bowels. 

5.  The  resistance  of  the  bowels  would  not  help  the  expansion 
of  the  diaphragmatic  ribs  unless  they  offered  a  large  and  coniex 
surface  to  the  diaphragm.  This  assertion  is  based  on  an  ex- 
periment in  which  no  expansion  of  the  ribs  was  seen  when  the 
descent  of  the  diaphragm  of  a  dead  horse  was  opposed  by  apply- 
ing the  hand  to  the  centre  of  the  muscle  (the  contraction  of  the 
diaplirngm  being  caused  by  faradisiug  the  phrenic  nerves). 

6.  The  knowledge  of  paralysis  and  contracture  of  the  diaphragm 
is  duo  to  my  electro-physiological  experiments. 

(B)  Intrrcostals. — 1.  The  electro  physiological  experiments 
which  I  have  made  on  man,  either  by  faradising  the  external 
iiitorcostals  along  their  entire  surface,  and  the  internal  inter- 
costals  in  the  space  between  the  cartilages,  or  by  localising  the 
stimulation  in  an  intercostal  nerve,  show  that  all  these  muscles 
Sire  inspiratory — (a)  by  pulling  each  rib  towards  the  rib  above  it 
which  remains  fixed ;  (b)  by  giving  an  excentric  movement  to 
the  lower  of  the  two  ribs  by  causing  them  to  rotate  on  their 
extremities. 

2.  The  inspiratory  action  of  the  iutercostals  shown  in  the 
living  by  means  of  electricity  has  been  confirmed  (a)  by  clini- 
cal cases  in  which  the  auxiliary  muscles  of  inspiration  being 
wasted  as  well  as  the  diaphragm,  costal  respiration  was  neter- 
theless  ample,   and  by  putting  the  fingers  in  the  intercostal 
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Spaces  tho  intercoBtal  muscles  could  be  felt  to  swell  ami  harden 
dttiTJjg  each  inspiration ;  (/))  by  clinical  caaes  in  which,  as 
R  conserjuence  of  wasting  of  the  intercostals,  the  upper  costal 
{costo-xuperieure)  respiration  is  abolished,  and  the  cnpacity  of 
the  chest  lessened.  This  is  the  counter-proof  of  the  preceding 
tacts. 

3.  Experiment  thus  confirms  the  opinion  of  Winslow,  Haller, 
and  others  that  the  intercostals  raise  the  lower  rib  because  the 
npper  is  fixed;  it  is  proved  by  clinical  obsen*ation  that  these 
muscles  cannot  pull  down  tho  npper  rib  during  natural  "  costo- 
■uperior "  breathing  because  these  are  strongly  raised  by  the 
ifltemo-mastoids  and  scaleni. 

4.  The  fact  that  the  intercostals  are  lengthened  during  inspi- 
ration ia  no  reason  against  their  assisting  in  the  inspiratory  act, 
as  Hamberger  pretended  ;  for  I  have  shown  that  certain  muscles 
when  they  are  called  upon  for  vigorous  Toluntary  action  are 
lengthened  by  the  contraction  of  other  masclea  for  the  purpose  of 
jncreasing  their  power. 

This  has  been  sbon-n  in  the  case  of  the  flexors  of  tho  fingers, 
which  lose  their  power  when,  owing  to  paralysis  of  the  exten- 
BorB  (radiikl  and  nlnar)  of  the  wrist,  the  band  can  no  longer  he 
extended  when  tho  flexors  contract.  In  the  same  way  lengthen- 
ing  of  the  internal  intercostals  during  inspiration  can  increase  the 
jjower  of  these  (inspiratory)  muscles  {ile  meme  I'Hongation  det 
intereostaux  inlcrnfg,  pendant  Vingpiratian,  pent  aiigmenUr  la 
puUtance  dc  ceg  mmclei  qui  concottrent  a  laproduire). 

5.  The  oblique  direction  of  the  intercostals  sbows  that  they 
are  meant  for  iuspiration,  for  it  is  only  during  inspiration  that 
they  become  perpendicular  to  the  levers  (ribs)  which  they  move. 
If  they  contracted  during  expiration  they  would  bo  still  more 
oblique  to  these  levers,  which  would  he  contrary  to  the  general 
rule  "  that  muscles  in  contracting  tend  to  become  perpendicular 
io  the  levers  which  they  move,  so  that  their  power  increaaes  in 
proportion  to  the  amount  of  their  contraction." 

i.  Tho  opposite  direction  of  tho  slant  of  the  inner  and  outer 
intercostals  shows  that  they  are  meant  to  contract  together,  for 
if  they  acted  alone,  the  first  for  expiration  and  the  latter  for 
inspiration,  the  ribs  would  glide  obliquely  over  each  other  during 
each  respiratory  act. 

The  simultaneous  contraction  of  oil  the  muscles  neutralises 
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this  oblique  actioD,  which  is  cooTerted  by  compositi 
movement  perpendicular  to  tbe  riba  which  have  to  he  moyed. 

7.  Contrary  to  the  dedactions  made  from  vivisections  by 
Golien,  who  rendered  a  pig  voiceless  by  Ugatnring  nil  its  inter- 
costals,  chuical  observation  shows  that  those  muscles  have  no 
great  influence  on  the  voice. 

8.  The  utility  of  tbe  intercostals  cannot  be  compared  to  that 
of  the  diaphragm,  for  their  paralysis  does  not  endanger  life. 
Nevertheless  when  the  diaphragm  fails  the  intercostals  are  the 
only  muscles  which  can  supply  its  place,  and  the  patient  may 
continue  to  live,  provided  no  bronchial  or  chest  ufTection  supei^ 
vene. 

On  this  account  the  intercostals  ought  to  be  considered 
essentia]  muscles  of  inspiration,  but  second  in   importance  to 
the  diaphragm. 

(C)  Auxiliary  Inspiratonj  Muscles. — 1.  The  scaleni,  steruo- 
mastoids,  clavicular  parts  of  the  trapczii,  pectorales  miuorea,  and 
suhcIa^ianR,  all  help  in  costo -superior  respiration,  as  may  be 
proved  both  by  eye  and  touch. 

2.  These  muscles  are  less  important  than  tbe  intercostnis,  to 
which  they  act  merely  as  auxiliaries,  for  clinical  observation 
shows  that  in  spite  of  their  absence  costo- superior  respiration 
can  be  effected  without  appreciable  trouble. 

8.  Their  power  and  use  in  rib-breathing  is,  nevertheless,  not 
to  be  denied,  eapecialiy  when  wo  see  one  of  them  (the  Bterno- 
mastoid}  alone  able  to  sustain  sufficient  costo- superior  respiration 
to  accomplish  incomplete  aeration  of  the  blood. 

These  muscles  are  especially  useful  in  fixing  and  raising  the 
upper  attachments  of  the  intercostal  muscles ;  hut  the  stemo- 
mastoida  are  only  used  when  the  breathing  need  is  great. 

4.  The  sterno-mastoids  can  only  act  as  helpers  of  inspiration 
when  the  head  is  firmly  extended.  The  extensors  of  the  head, 
therefore,  and  especially  the  splenii,  ought  to  be  ranked  amongst 
tbe  helpers  of  inspiration. 

5-  Other  muscles  help  in  a  secondary  way  in  upper  rib- 
breathing  during  extraordinary  efforts,  such  as  the  serrati  jnagm, 
the  rhomhoidei,  &c. 

(D)  Erpiratori/  Muscles,— I,  The  expiratory  museles  are 
extrinsic  and  intrinsic:  tbe  first  move  the  diaphragm  and  the 
chest  walla,  such  as  the  muscles  of  the  belly,  the  soratv*  poitieai 
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tfcrioT,  and  tho  triangularit  gterni;  the  second  chiefly  act  on 
le  bronchi,  and  are  the  bronchial  muscIeB  of  Reisseiesen. 

The  rauscles  of  the  wall  of  the  belly  by  acting  together 
depress  it  and  tighten  it,  and  thns  push  the  bowels,  and  conse- 
quently the  diaphragm,  upwards. 

8.  Tlie  help  of  these  muscles  is  not  wanted  in  ordinary 
breathing,  for  the  abdominal  muscles,  the  most  powerful  of  ihem, 
ly  be  wasted  without  any  appreciable  expiratory  ditfiuulty 
lulting.  They  only  contract  during  forced  expiration,  aa  in 
iging,  crying,  coughing,  &c. 

4.  My  clinical  observations  estabUsb,  on  the  other  hand,  that 
bronchial  muscles  (expiratory,   intrinsic)   are   ihc  ordinary 

essential  expiratory  muscles ;  for  they  show  that  the  column  of 
air  which  arrives  freely  in  the  lungs  during  normal  inspiration 
is  expelled  from  them  in  small  quantity,  and  with  little  force,  ia 
gpito  of  the  energetic  coulra(;tion  of  the  extrinsic  expiratory 
muscles,  whence  arises  a  constant  need  of  espiration  caused  by 
too  long  sojourn  in  the  little  bronchi,  of  air  which  ia  no 
;er  breathable,  and  this  feebleness  in  breathing  out  makes 
coughing  difficult  or  impossible,  so  that  a  simple  bronchitiB 
may  endanger  the  patient's  hfe. 

5.  Experimental  physiology  has  perfectly  established  the  fact 
that  by  an  electric  current  the  bronchial  muscles  could  bo  made  to 
squeeze  up  the  membranous  bronchi  so  as  to  entirely  close  them  ; 
bnt  the  trifling  power  which  is  assigned  to  these  muscles  (one- 
fifth  of  tho  elastic  force  of  the  lung)  does  not  seem  to  me  to  be 
proportioned  to  the  important  part  which  they  play  in  the 
expiratory  act  as  clinically  demonstrated. 
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Paraltfiis  of  the  Diaphragm. 

There  are  many  kinds  of  diaphragmatic  palay.  I  have  col- 
lected many  cases  to  prove  this,  and  some  of  them  have  been 
given  in  previous  editions. 

These  cases  presented  the  following  typea : — 

1.  Projiressive  wasting. 

2.  Lead  palsies. 
8.  Hyslorical  palsies. 
i.  Palsies  due  to  the  inflammation  of  neighbouring  organa. 
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Symptoms. — These  are  noticeable  during  respiration,  and  are 
as  follows  : — At  the  moment  of  inspiration  the  epigastric  and 
hypochondriac  rerfions  are  depressed  although  the  chest  diktei; 
during  expiration  these  movements  are  reversed.  When  the 
diaphragm  is  merely  weak  these  signs  are  seen  only  during 
forced  respiration,  but  during  tranquil  breathing  the  bulging  of 
the  belly  and  the  expansion  of  the  chest,  and  vice  versa,  oocor 
together,  as  in  health. 

When  the  diaphragm  is  palsied  on  one  side  only,  these  signs  aie 
seen  only  on  the  palsied  side.  .  .  .  Respiration  is  quicker  than 
usual,  but  is  without  serious  difficulty  during  repose.  When  the 
patient  is  asleep  one  would  never  suspect  so  grave  a  lesion,  for 
the  chest  movements  are  performed  without  the  help  of  the 
extraordinary  muscles  of  respiration.  They  are  evidently 
caused  by  the  scaleni  (which  can  be  felt  to  contract  under 
the  finger)  and  the  intercostals.  But  directly  the  patient  makes 
the  least  effort  to  walk  or  speak,  or  suffers  the  least  excitement, 
his  breathing  quickens  at  once,  and  the  trapezii,  stemo- 
mastoids,  serrati,  pectorales,  and  latissimi  muscles  begin  to 
contract.  The  face  reddens,  the  patient  feels  stifled ;  he  is 
obliged,  if  he  tries  to  walk,  to  sit  down  after  a  few  steps,  or,  if 
he  tries  to  talk,  to  pause  for  breath  in  order  to  finish  what  he 
has  to  say. 

The  patient  whose  diaphragm  no  longer  contracts  cannot  take 
a  long  breath  without  feeling  suffocated.  If  he  sighs  he  feels, 
as  he  well  expresses  it,  his  bowels  rise  in  his  chest  and  smother 
him.  Instead,  therefore,  of  trying  to  breathe  deeply,  as  is  the  case 
in  other  chest  troubles  w^hen  the  need  of  air  is  felt,  he  instinc- 
tively tries  to  prevent  too  great  expansion  of  his  chest.  The 
voice  is  not  lost,  but  weak,  and  the  least  emission  of  sound  puts 
him  out  of  breath.  In  one  case  only  have  I  seen  complete 
aphonia,  but  I  am  not  sure  that  in  this  case  the  laryngeal  muscles 
were  not  paralysed  as  well. 

I  need  not  say  that  coughing  and  sneezing  occasion  great  diffi- 
culty in  breathing.  Spitting  and  blowing  the  nose  (Vexpuition) 
are  difficult  or  impossible ;  and,  lastly,  defecation  requires  great 
effort,  and  is  accomplished  with  difficulty. 

Such  is  the  imperfect  picture  of  the  troubles  caused  by  loss 
of  power  in  the  diaphragm.  It  will  be  understood  that  this 
loss  of  power  may  be  present  in  any  degree  between  complete 
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I  loss   of  fnnctioa  in  the  whole  muscle  and  a  trifling  neakness  of 
I  odIj  a  part  of  it. 

[The  diagnoaia  ia  usually  not  difficult.     Confirmatory  evidence 
might  be  got  by  faradiBing  the  phrenic  nerve  in  the  neck,  which 
'  would  cause  a  descent  of  the  diaphnigm,  and  thus  produce  those 
I  movements  which  are  wanting.] 


I 


Peoonobis.^ — Respiration  occurring  only  in  the  upper  part  of 
the  chest  would  not  be  sufficient  for  the  aeration  of  thci  blood, 
and  asphyxia  would  inevitably  result.  .  .  .  But  other  miiacles 
(iutercostals),  happily,  are  able  to  produce  expansion  of  the 
lowor  part  of  the  thorax,  even  when  the  diaphragm  remains 
ifisotive,  so  that  in  spite  of  the  failure  of  vertical  expansion,  the 
expansion  of  the  thoracic  wall  in  all  its  extent  is  enough  for 
bieatbing.  The  life  of  the  patient  is  not,  therefore,  in  immediate 
danger  if  no  complications  arise,  but  it  is  known  that  a  simple 
bronchitis  may  cause  death  in  these  cases,  by  reason  of  the 
impossibility  or  difficulty  of  expectoration.  Paralysis  of  the 
diaphragm  is  not  mortal  by  itself,  as  has  been  written  and 
taught  hitlicrto ;  but  is  merely  a  cause  of  functional  trouble 
(in  talking,  breathing,  &c.),  which  embitters  the  life  of  the 
patient. 

Trbatmext. — [When  diaphragmatic  palsy  is  due  to  progressive 
muscular  atrophy,  Duchenne  strongly  recommends  faradisation 
of  the  phrenic  nerves.] 


Artificial  Itmpiration  by  Faradinng  the  Phrenic  Ncn^es. — 
.  .  The  phrenic  nerve  arising  from  the  third,  fourth,  and 
fifth  cervical  descends  in  front  of  the  anterior  scalenus  in  a 
direction  from  without  in,  and  sinks  into  the  anterior  medias- 
tinum to  reach  the  pillars  of  the  diaphragm.  The  phrenic 
nerve  must  be  reached  and  put  in  connection  with  the  rheo- 
phores  of  an  induction  battery  as  it  crosses  the  anterior 
scalenus.  The  induction  baltety  must  admit  of  fine  graduation, 
and  the  rheophores  must  be  conical,  and  covered  with  moist 
wash-leather.  Local  faradisation  of  the  phrenic  is  not  easy, 
becanse  the  scalcnas  is  covered  by  the  sterno-maatoid  and 
j>laiy»ma  (peancUr),  but  it  may  be  accomplished  as  follows : 
with  two  fingers  placed  on  a  level  with  the  outer  edge  of  the 
clavicalar  part  of  the  sterno-mastoid  press  upon  the  skin  from 
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withont  in,  and  when  the  anterior  Bcali^nus  is  felt  separate 
fingera  while  the  pressure  is  maintained,  and  insert  the  rheophore 
between  them. 

Then,  while  an  assistant  keeps  this  rheophore  in  position, 
place  the  other  on  the  corresponding  point  ou  the  opposite  side. 
This  done,  seize  the  two  rheophores  by  their  isolating  handles, 
and  keep  them  firmly  fised  while  the  apparatus  is  put  in  action. 
Imtaeditttely  the  lower  ribs  separate,  the  belly  rises,  and  air  is 
heard  to  enter  the  lungs.  After  a  few  seconds  the  current 
iB  stopped,  and  immediately  the  chest  and  belly  subside  as 
expiration.  Expiration  may  be  helped  by  pressure  exerci 
upon  tho  chest  and  abdomen  by  an  assistant.  After  a 
Boconds'  interval,  the  current  is  again  allowed  to  pass,  and 
succession  of  inspirations  and  ex]>iratious  should  be  made 
imitate  normal  respiration. 

The  manceiivre  just  described  does  not  always  succeed  at  fii 
for  if  the  plutysma  is  very  well  developed  it  may  contract 
move  the  rheophores  off  the  phrenic ;  the  phrenic  nerrea  a^ 
may  be  anomalous,  and  pass  internal  to  the  scaleni.     Thi 
difficulties,  however,  are  not  insurmountable,  for  on  shifting  the 
position  of  the  rheophores  a  little,  wo  may  at  last  succeed  to 
hitting  the  phrenics.     Excitation  of  the  brachial  plexus  is  aa 
much  aa  possible  to  be  avoided. 

I  only  have  recourse  to  the  method  just  described  when 
want  to  cause  contraction  of  the  diaphragm  by  itself,  in  order 
show  the  action  of  this  muscle  on  the  diaphragmatic  ribs. 

The  following  is   a  simpler  method  of  producing   artifii 
respiration.     Kheophores   of  large  surface  (cylindrical  sponi 
holders)  are  used,  and  are  placed  on  the  sides  of  tho  neck, 
the  points  abovo  indicated.     In  this  way  the  passage  of 
cmront  stimulates  not  only  the  phrenic,  but  the  cen,'ical 
brachial  plexuses,  and  the  external  branch  of  the  spinal  aocea- 
sory,  and  hence  there  results  more  movement  of  tho  chest  and 
raising  of  the  shoulders,  which  cannot  but  help  the  respiratory 
movement  which  it  is  wished  to  provoke. 

Artiilcial  respiration  thus  induced  causes  a  great  mass  of  air 
to  euter  the  lungs.      Since  electric  excitation  of  the  pbrei 
can  make  a  corpse  inspire,  even  noisily,  for  some  time 
death,  what  may  not  be  expected  of  it  in  cases  of  asphyxia, 
matter  how   desperate  they  may   seem  ?      To  prolong  life 
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asphyxia  is  to  save  the  patient,  for  without  respiration  how  can 
any  appropriate  medication  be  applied  ? 


Contracture  of  the  Diaphragm. 

Chronic  spasm  of  the  diaphragm  causes  hiccup,  or  a  sort  of 
barking,  or  simple  shocks  without  noise.  These  symptoms  have 
no  gravity  in  themselves,  and  are  merely  evidence  of  other 
affections. 

But  if  the  spasm  of  the  diaphragm  become  tonic,  and  con- 
tinue for  one  or  two  minutes,  accidents  not  hitherto  described 
may  supervene,  which  ought  to  be  understood,  because  they 
may  rapidly  cause  death.  [In  these  cases,  which  seem  to  be 
exceedingly  rare,  the  chest  and  belly  are  fixed  in  the  inspiratory 
position,  while  the  extraordinary  muscles  of  respiration  are 
brought  into  play,  and  the  patient  presents  all  the  appearances 
of  impending  suffocation.  In  1853  Duchcnne  had  asked  himself 
the  question,  if  in  tetanus  death  were  not  due  to  contraction  of 
the  diaphragm.  This  contracture  may  also  cause  the  muscular 
trouble  described  by  Dance  under  the  name  of  intermittent 
tetanus,  by  Tessier  and  Hermel  as  idiopathic  contracture,  and 
by  Corvisart  as  tetany.  Duchenne  describes  the  case  of  a  girl 
of  18  who  was  suffering  from  tetany,  and  in  whom  contracture 
of  the  diaphragm  supervened  to  an  extent  which  endangered  life. 
Belaxation  of  the  contracted  muscle  was  brought  about  by  ap- 
plying cloths  wrung  out  of  boiling  water  round  the  base  of  the 
thorax  on  a  level  with  the  insertion  of  the  diaphragm.] 
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CHAPTER  XVin. 

CLINICAL  INYESTiaATION  OF  AFFECTIONS  OF    THE  BRAIN  ANI> 

CEBEBELLUM.* 


State  of  muscular  contractility. — Marshall  Hall  has 
that ''  in  brain  paralyses  the  irritability  is  increased.*'     I 
shown  elsewhere  that  by  the  method  pursued  by  this  celebrat^^^^ 
physiologist  one  could  only  leani  the  state  of  reflex  exoitabiLx't^^ 
of  the  cord,  and  that  for  the  exact  determination  of  the  stata    <^ 
electro-muscular  contractility  in  paralysis  it  is  absolutely  nec^^' 
sary  to  localise  the  current  in  the  paralysed  muscles.     In  tb-^^ 
way  I  have  investigated  whether  or  no  it  be  true  that  irritabilX't:^  J 
is  increased  in  brain  paralyses.      In  these  investigations    "W^ 
must  guard  against  several  sources  of  error. 

1.  The  contractions  which  often  complicate  brain  palsies  nm^^J 
mask  the  state  of  the  electric  irritability  of  the  paralysed  muscle 
and  cause  us  to  think  that  it  is  even  lessened. 

If,   for   example,   we   examine  the    extensors    of  the 
in  a  case  of  hemiplegia  where  the  flexors  are  contracted, 
muscles  will  contract  feebly  to  the  current  as  compared  wm 
the  corresponding  muscles  of  the  sound   side.     On   the  otbs. 
hand  the  contracted  muscles  respond  no  better.     We  must  i^ 
conclude  that  contractility  is  lessened,  because,  in  the  first  ca^- 
the  extensors,  kept  on  the  stretch  by  the  contracted  flexo: 
cannot  show  their  electric  contractility,  and  on  the  other  hi 
the  already  contracted  flexors  can  contract  no  more.     In  th^-  "^^ 
class  of  cases  we  must  experiment  on  completely  relaxed  lim 
without  complicating  contractions. 

2.  [Very  slight  difi'erences  of  irritability  between  the  two  sid-  ^^^"^^  ^ 
of  the  body  are  not  of  much  importance  in  hemiplegia,  because 
slight  diflference  may  often  be  found  between  the  two  sides 
the  healthy  body.     This  depends  probably  on  slight  differences 
resistance  offered  by  the  skin,  due  to  extra  thickness,  oedem^''^ 
&c.  .  .  .] 

*  From  VElectruation  LocmlueCj  3rd  ed.,  pp.  7£9— 769. 
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AToiSing  aC  me  ckbbbs  of  oror  •whini  J  juTe  is^:  niflntiATific 
I  Latct  tieec  nxubbkr  u»  flBiatilifiT  ni  tbt  aumr  etfu^.  whiri.  I  invc 
sahmiued  to  eksexTtHmnKiiiir  erniaxBiiaL  xnkr.  liit  irrii&tiiiitv  i> 

hire  aluwYE  fioimd  ii  normal,  rnialh.  i:ifiezn<>-iDQiU!akr  mms!- 
InHtT  is  usnalh-  inaiei  ii:  bain  iMaairsi^ 

iWiiL  legHrd  u>  diaauont^  I  hs^  sncno.  tiuu  *'  ft.  jmralmef 
foOoanna  Mions  <r  ik<  spina',  card  decrrt^-muKfiUar  r/mfwirttVifi. 
diminiBhes  ohIm^  whai  tki  wMWr  eeUjt  art  ahrrea  a-^  fnoftted, 
at  in  tkf  spinal  jHtralftgc$  ff  tin  ckiui  ami  advi:  rrrmi  9ra*tinf  of 
the  anterior  ccUm  ,-  €Uctrc*'VWMcukr  eonrramuti  rrwiainf  norm4fi 
im,  brain  paraiifstgJ^  liraii:  pBx&iTBe&.  br  the  iftci  of  the-  T)omi«l 
initftbilitT  of  the  nmsckE.  sre  thus  TOBdilT  distinnui^uied  fram 
anltrior  spinal  paraUfse^,  iram  paraUtset  from  ucrroivjvri^,  and 
from  lead  palsies.l 

BEKTB. — Thichemie  Iule  beec  occBfiumfdh-  snrprified  u*  tind  io^l 
fuadisatdon  of  great  use  in  brain  pamlvaes.  *'  It  is  Dot  nfinally 
till  aftfcr  BIX  months  from  the  aaack  thai  I  have  se^n  farad- 
isation of  anr  servioe.  I  shall  show  anon  that  the  too  ^Mirlv 
application  of  it  is  not  idthoni  dfmger  to  thf  patiant.** 

After  the  absorption  of  the  brain  dot  the  nu^t^tl  stimnlnfi 
can  return,  laare  or  less.,  to  the  mnsdes,  and  the  parah^is  is  th^n 
partly  due  to  the  mnsdes  haring  lost  their  ability*  to  ro^pond 
thoronghlj  to  the  mental  stimnlns  which  has  bocn  {lo  loTijCr  in 
abeyance.  Local  fkiadisation  seems  to  restore  to  thorn  thif;  lo«t 
facaltT. 

Dachenne  iaradised  many  patients  in  the  Hcvt^l  l^ii^n  in  tb^^ 
early  stages  of  bndn  paralyses  before  the  absorption  of  tbo  olot» 
but  never  with  any  good  result.  **  I  have  notioo*!,  on  iho  <s^n- 
trary,  that  its  application  too  soon  after  the  attack  is  not  wilhont 
danger.  Certain  accidents  caused  by  preniaturo  «pplioAlionR 
have  made  me  very  cautious  in  the  employniont  of  this  wuMh^  i>f 
treatment  in  the  early  stages  of  brain  ha*morrhi)go/' 

We  know  that  during  the  absorption  of  tho  olI\tHOtl  M»\t>il, 
and  the  formation  of  the  apoplectic  scar,  movoniont  i^^tnvnn 
gradually  in  the  palsied  limbs,  first  in  the  log  rtn<l  ihow  n^im^ 
slowly  in  the  arm,  though  in  rare  cases  tho  arm  r<vovorR  fiiBl. 
If  faradisation  were  used  at  this  period  one  nii^ht.  iittriltnlo  to  it 
an  improvement  which  is  tho  more  result  of  tlio  milurul  imuuri^ 
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of  events.  It  is  then  wise  (and  honest)  not  to  have  reconm  to 
local  faradisation  until  the  improvement  has  come  to  a  standstill, 
and  fair  time  has  been  allowed  for  the  absorption  of  the  ckt. 
When  faradisation  has  been  ased  a  long  time  after  the  aceident 
Duchenne  says,  *'  I  have  seen  the  paralysis  completely  cured  in 
a  very  small  number  of  cases ;  often  enough  it  has  been  im- 
proved ;  still  more  often  I  am  forced  to  confess  that  I  hiTe 
noticed  no  kind  of  appreciable  result." 

The  recovery  in  these  cases  depends  necessarily  upon  the  extent 
of  brain  damage,  and  the  amount  of  healing  or  secondary  damage 
which  takes  place.     Duchenne's  experience  leads  him  to  say:— 

"The  patients  who,  five,  six,  eight,  or  more  months  after  the 
attack,  are  still  more  or  less  completely  paralysed,  but  without  sn; 
muscular  contraction,  have  generally  recovered  rapidly  under  local 
faradisation.  Those,  on  the  other  hand,  who  had  stiff  joints  and 
contracted  muscles  did  not  derive  any  benefit  from  local  fara- 
disation. I  need  not  give  the  too  long  list  of  failures  scored  to 
the  account  of  faradisation  when  employed  in  such  cases." 

When  the  limbs  are  permanently  contracted  (a  condition 
attributed  to  a  fascicular  induration  descending  from  the  seal 
into  the  cord)  local  faradisation  is  contra -indicated,  and  Duchenne 
states  that  accidents  have  occurred  concerning  which  he  is  sure 
that  they  are  to  be  attributed  to  the  unwise  use  of  faradisation  io 
such  circumstances. 

Faradisation  is  often  beneficial  in  curing  the  paralysis  of  tli* 
face  and  tongue  in  cases  of  hemiplegia,  but  its  application  is  not 
without  danger. 

Case  No,  72. — Under  the  care  of  M.  Cruveilhier  (Charity,  1848)> 
right  hemiplegia  of  two  years  standing,  in  a  man  aged  88,  vho 
had  bad  many  attacks.  Before  faradisation,  the  commissure 
of  the  lips  was  more  depressed  on  the  right  side  than  on  th® 
left.  The  tongue  deviated  to  the  right.  Active  intermittent 
contraction  of  the  pectoralis  major  and  flexors  of  the  upper  limb, 
disappearing  with  the  warmth  of  the  bed  and  during  the  night, 
and  increasing  when  the  patient  is  touched  or  irritated  {impres- 
sionve) ;  similar  contraction  of  the  lower  limb  causing  pain  and 
turning  the  foot  inwards.  Complete  absence  of  movement  in 
the  upper  limb  since  the  first  attack ;  movement  in  the  lower 
limb  sufficient  to  allow  him  to  walk  with  a  stick,  but  utith  con- 
siderable mowing  of  the  foot  and  much  stiffness  and  jerking 
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knring  to  the  contraction.  The  foot  cannot  be  placed  flat  on  the 
|roand.  Fftradieation  of  the  trapeziua,  deltoid,  and  other  muscles 
Sw  ten  sittings,  after  which  the  patient  could  moTe  liia  arm 
tiearly  to  a  right  angle  with  the  trunk,  mowed  lesa  in  walking, 
|nd  placed  his  foot  better  on  the  ground,  when  the  treat- 
Bent  had  to  be  euepended  owing  to  a  serious  and  unforeseen 
accident.  The  faradisation  of  the  face  and  tongue  were  being 
^actised  with  some  energy  when  the  patient  was  almost  imme- 
iiately  stricken  with  a  fresh  attack  of  ajwplesy,  which  necessitated 
ifiany  blood-lettings. 

Faradifitition  of  the  face  seems  to  mo  to  be  the  probable  cause 
bf  the  accident  which  endangered  this  patient's  life.  In  ten 
ftases  of  facial  hemiplegia  (from  brain  lesion)  iu  which  I  applied 
faradisation  in  the  years  1847 — 48,  I  have  seen  more  or  less 
Serious  brain  trouble  follow  the  application  in  three  cases. 

It  becomes  therefore  very  neccsaary  to  distinguish  between 
bcial  palsy  &om  brain  damage  and  facial  palsy  &om  damage  to 
^e  facial  uerre.  In  the  former  the  orbicularis  palpebrarum 
almost  always  escapes  and  the  electro-muscular  contractility 
remains  normal,  while  in  the  latter  the  orbicularis  is  affected 
Ud  the  contractility  is  lessened  and  ultimately  vanishes. 

How  should  Faradisation  be  practised  in  these  eases  ? — We 
ffiust  always  boar  in  mind  that  the  patient  who  has  had 
one  attack  of  cerebral  hiemorrbage  is  liable  to  another.  Fara- 
idisation  must  therefore  be  strictly  localised  to  the  muscles,  and 
gentle  currents  with  long  intormissions  must  bo  used.  Do  not 
let  either  rheophore  approach  the  nerve  centres,  and  always 
temember  that  the  patient  or  his  friends,  reasoning  by  the 
fOBt  hoc  fallacy,  will  always  attribute  any  accident  occurring 
doring  treatment  to  the  treatment  itself. 

There  is  no  use  in  continuing  the  treatment  too  long,  and  if 
tnorement  bus  not  returned  after  fifteen  or  twenty  sittings  it 
phonld  be  discontinued.] 

I  have  too  long  considered  it  dangerone  to  use  faradisation  for 
&e  brain  paralyses  of  infancy,  fearing  that  it  might  provoke 
freah  accidents  by  reason  of  the  great  excitahihty  of  children. 
Conseouently,  althoun:h  I  often  advised  this  treatment  for  adnlta 
I  always  forbad  it  for  children.  Such  was  my  teaching  in  the 
first  edition,  founded  on  prejudice,  and  not  then  established  by 
experiments  which  now  are  completed. 


J 


t  to  me  mi^H 
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I  have  naed  it  on  a  great  many  poor  children  sent  t 
the  hoepitale,  and  I  can  declare  that  I  have  never  aeen  a  sioglo 
mishap  to  the  brain  occur  from  the  employment  of  mnacular 
faradisation  to  children,  no  mutter  how  yonng.  But  I  must 
say  at  once  that  I  have  never  departed  from  those  principles  of 
procednre  which  I  have  given  above  for  the  nse  of  localised 
faradisation  in  the  brain  palsies  of  adults. 

The  results  obtained  in  children  were  always  encoaraging. 
even  in  congenital  cases.  Thus  facts  have  shown  me  that 
certain  congenital  brain  palsies,  which  have  remained  a  long 
while  stationary,  may  be  singularly  improved  by  thia  method  of 
electrisation.  Need  it  be  said  that  hemiplegias  dating  from  in- 
trauterine life  or  early  infancy  differ  from  those  occurring  in  the 
adult  in  nature,  course,  and  prognosis,  and  that  they  resemble 
them  only  in  so  far  as  they  are  symptomatic  of  secondaty 
induration  to  a  variable  estent  of  certain  bundles  of  the  antero- 
lateral columns  of  the  cord  following  various  primary  lesloafl^^l 
the  brain  ?  ^H 

It  must  be  recognised  that  hemiplegias  following  sev^^l 
congenital  lesions  of  the  brain  arc  incurable  ;  but  it  is  also 
established  by  my  clinical  and  empirical  observations  that  many 
of  them  may  get  well,  or  improve.  I  have  recently  had  a  fresh 
proof  of  this,  which  I  will  give  in  abstract  in  spite  of  the  almost 
too  marvellous  result  with  which,  bo  to  say,  it  is  tainted 
(entacki'i^). 

Case  No.  73. — Leocadic  Desplanches,  4,  Rue  de  Marignan, 
aged  124,  appeared  to  be  in  good  health  till  the  age  of  six  months. 
At  this  time  she  seemed  to  have  an  intestinal  trouble  witboat 
fever  or  conviUsion,  and  at  the  time  her  mother  noticed  that  her 
left  limbs  were  stiff  and  contracted  in  the  direction  of  flexion, 
and  painful  when  they  were  straightened.  Standing  and  walking 
were  consequently  difficult.  Towards  the  age  of  5  the  con- 
traction diminished  and  the  pain  disappeared,  and  the  improve- 
ment had  been  progressing  until  the  time  of  her  first  seeiag 
me  (November  1st,  1871).  At  this  tirae'^lie  left  1 
constantly  closed  by  contraction  of  the  flesora  of  the  fingers  in 
spite  of  all  efforts  to  open  it.  The  flexors  of  the  wrist  and 
elbow  and  the  adductors  of  the  humerus  were  likewiKe  contracted. 
These  contractions  increased  dui-ing  voluntarj-  efforts,  so  that  iJie 
limb  was  completely  useless.     Sensation  was  everywhere  perf«t. 
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'  In  the  leg  many  mnscles  were  contracted  to  a  certain  degree, 
and  voluntary  efforts  or  emotion  increased  the  contraction  and 
prodaced  reflex  tremor.  "Walking  waa  thereby  hindered.  Fara- 
disation was  begun  on  November  1st,  and  consisted  in  moderate 
stimnlatiou  with  Blow  intcrmigsionB  of  the  muscles  antagonising 
those  which  were  contracted.  Aiter  the  fourth  sitting  there  was 
already  a  notable  improvement.  The  contraction  had  diminished. 
the  band  could  be  opened,  movements  of  the  arm  could  be  made, 
and  the  hand  could  be  placed  behind  the  bead.  The  strength 
hftd  also  increased.  The  patient  seized  the  handle  of  a  pail 
faH  of  water,  and  easily  carried  it  for  a  certain  distance.  This 
improvement  went  on  increasing.  Afler  the  ninth  sitting  the 
band  coald  be  oiiened  voluntarily.  Using  it  became  more  easy, 
and  for  the  first  time  since  birth  the  little  girl  was  of  some  use 
in  the  house.  For  example,  she  could  wash  the  plates  and 
dishea,  clean  the  boots,  and  even  managed  to  hold  things  firmly 
enough  to  learn  to  sew.  When  standing  the  contraction  of  the 
flexors  of  the  hip  caused  her  to  bend  forward.  Now  she  can 
stand  straight  and  walk  withoot  limping  but  with  a  little 
dragging  of  the  leg.    // 

Therapeutic  value  of  continuofis  ntiTents  in  parnlysea  following 

^hamorrhatje  in  the  brain. — [Duchenne  believes  that  the  early 

iplication  of  these  currents  is  not  without  danger.     He  doubts 

temak's  assertions  as  to  their  value,  and  has  no  facts  of  his 

3  to  offer.] 


ItCNCTIONAL   TROUBLEB   the   HESXII.T   OF   CEREBELLAR   DISE-ISE". 

'  It  follows  from  my  clinical  obsen'ations,  which  will  be 
summarized  in  this  article,  that  the  chief  functional  troubles 
symptomatic  of  ct-rebellar  disease  are— 

1.  Staggering,  without  motor  ineo-ordination,  while  standing 
or  walking. 

2.  Giddiness,  increased  or  caused  by  the  upright  position,  or 
by  standing  or  walking. 

8.  Nausea  or  vomiting  often  accompanying  the  giddiness. 
.  Doable  vision  or  squint  (not  paralytic)  during  a  fixed  gaze. 
•  lutc^ly  of  electio-muscular  contractility. 
23 
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To  begin  with,  I  will  quote  two  eases  of  cerebellar  disease  in 
which  the  diagnosis  formed  daring  life  was  proved  after 
death 

Case  No.  74. — C.  Bobinet,  set.  28,  working  watchmaker,  wu 
admitted  to  the  Lariboisi^re  on  May  8th,  1868.  The  patient, 
who  has  apparently  a  sonnd  constitution,  says  that  between  the 
ages  of  two  and  ten  he  was  liable  to  epileptic  fits,  which  giew 
more  rare  and  less  severe  as  he  grew  older.  His  health  ly 
good  till  the  age  of  twenty-three.  At  this  time,  having  been 
three  years  in  America,  he  had  a  hard  chancre,  which  dis- 
appeared under  treatment  after  fifteen  or  twenty  days.  Since 
then  he  has  had  sore  throat,  soft  tumours  scattered  over  his 
body,  and  has  been  subjected  to  antisyphilitic  treatment  for  t«t) 
months. 

Towards  the  end  of  1862  he  entered  the  Midi  Hospital,  nnder 
M.  Cnsco,  for  vomitings,  which  occurred  many  times  daily,  and 
usually  after  meals.  There  was  then  a  slight  squint,  and  he 
returned  to  the  hospital  again  shortly  afterwards  for  the  same 
symptoms.     The  vomitings  continued. 

Present  state. — There  is  a  condition  of  mental  torpor,  and 
sometimes  his  answers  have  no  relation  to  the  questions  pot. 
Generally  he  understands  and  replies'  almost  correctly  with  a 
lagging  speech,  but  turns  away  with  indifierence  directly  one 
ceases  to  fix  his  attention.  Sensibility  all  over  the  body  is 
slightly  blunted.  The  squeeze  of  the  hand  is  feeble,  and  the 
left  arm  and  hand  are  weaker  than  the  right.  When  the  arm  is 
extended  it  trembles  notably.  The  gait  is  that  of  a  man  half 
asleep,  staggering  and  uncertain.  This  has  no  relation  to  the 
muscular  force,  which  is  good  enough,  as  is  shown  by  a  dynamo- 
metrical  record  made  by  M.  Duchenne. 

The  gait  was  not  made  worse  by  shutting  the  eyes.  The 
patient  had  not  vomited  for  many  days,  but  said  that  he  felt  sick 
when  he  hung  his  head  down.  Digestion  fairly  good.  Com- 
])lote  impotence  since  two  months.  Urine  expelled  with  fair 
force,  and  retained  only  once  in  two  days.  It  contains  neither 
sugar  nor  albumen.  Senses  all  rather  blunted.  Sight  obscnred 
by  a  fogginess  of  varying  intensity.  To  read  comfortably  the 
patient  is  obliged  to  shut  the  right  eye  ;  with  the  two  eyes  the 
letters  look  bigger  but  less  distinct.  There  is  slight  sqnint, 
which  has  lasted  some  time,  but  otherwise  the  eyeballs  more 
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tllj  ill   UiA  orbits.     The   opbtbiikaoscopQ    reveals   slight 
b-r«titul  a^dema. 
iThe  di«|^asiB  nns  a  tumour  (probably  syphilitic)  situated  iu 
tUnm  {eervekt)  and  spreading  towards  the  brain.     The 
I  trfiited   with    mercury   and  iodide   of   potasaituu. 
■Diiiiied  stationfiry  for  soiae  duys ;   then   the  patient 
;■  with  acute  delirium,   and   died  at  the  end  of  two 
fliritlioat  having  rocovered  his  monUl  power,  aad  having 
1  intervalit  of  alternating  excitement  and  depreaaion. 

[lOKt-mortimi    examination    thirty    hours    after    doatii 

1  no  losion  of  the  cord  nor  of  the  cavities  of  the  chest  or 

There  was   marked  injection  of  the  pia  mater  on  the 

t  sotEhco  of  the  bruin,  and  on  trjnug  to  removo  thu  mem- 

a  •  pnrtion  of  the  substance  of  the  right  lobe  of  the  cercbel- 

>  found  to  be  adherout  over  an  area  about  two  centimetres 

tiifcn?uc«.     There  were  no  adhesions  elsewhore.     Tlicro 

ti  nothing  else  observed,  unless  it  be  some  hypenemia  of  tho 

n  bnuD,  must  marked  in  th^  cerebeilum. 
IFitli  regard  to  the  diaj^nosis  of  this  case  from  locomotor  ataxy 
leiuie  obsiTvea :  '"  While  the  patient  was  standing  the  body 
i  in  everj'  direction.  It  was  a  sort  of  balaDciug  of  the 
;  intcnnptcd  by  those  sudden  movements  which  are  pro- 
1  by  iho  efforts  to  balance  in  locomotor  atasy.  There  wero 
iddui  mo^cnkr  contractions  of  the  Umbs  or  trunk,  and  tho 
i  quietly  on  the  ground.  When  walking  bis  swaying 
t  extent :  he  described  arcs  of  circles  or  zigaags,  and 
1  KWDUg  from  behind  forward  did  not  advance  too 
ttpn»  an  ddd  dii  pas),  and  did  not  knock  with  the  heel 
f  the  ground.     Ho  walked,  in  short,  as  if  ho  were 


t  Masding  he  Buffered  tVom  giddiness  and  nausea,  and 
bg  the  giddiness  iucreased  and  the  sight  became 
rTbe  signs  which  collectively  so  closely  resembled 
8  are  sarh  as  I  have  seen  in  many  cases  of  cerebellar 
i  ithoald  not  bo  confounded  with  those  of  locomotor 


186S,   M.   Vigia,   physician  of  the  Hotel  Dieo,   kindly 

1  my  atttintion  to  a  patient  under  his  care,  whose  troubles 

^t  at  first  sight  have  lieeu  regardi;d  as  locomotor  ataxy.    But 

~  il  uudysis  I  found  that  they  uorrespouded  with  those  of 
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the  preceding  case.  I  attribiited  the  giddy  scaggering  of  this 
patient  to  a  lesion  of  the  cerebellmn.  Farther,  as  there  iras 
mascnlar  weakness,  more  marked  on  one  side,  I  recognised  that 
there  was  possiblv  also  a  lesion  of  the  brain.  The  diagnosiB 
was  confirmed,  as  will  be  seen,  post-mortem. 

Case  No.  75.— (Hotel  Dien,  nnder  the  care  of  M.  Vigla,  1868.) 
Bodin,  aE;t.  28,  a  whitesmith,  nsnally  enjoyed  good  health,  but 
was  in  the  habit  of  masturbating.     For  fonr  months  there  bad 
been  deafness  of  the  left  ear,  which  began  with  bozzings  and 
tinklings,   bat  without  discharge,   pain,  sore   throat,   or  nose 
catarrh.     Two  months  previously,  suddenly  and  without  known 
cause,  he  had  had  a  dazzling  of  the  eyes  which  had  obliged  him 
to  cease  working  for  ten  minutes.     Soon  this  dazzling  became 
constant,  and  at  times  he  saw  double,  but  only  with  the  left  eye. 
With  the  right  eye  sight  was  dim,  and  he  could  not  recognise 
objects   at  a   distance   of  20  centimetres,  although  he  coold 
distinguish  the  light.     When  his  deafness  came  on  he  suffered 
from  vomiting  for  a  fortnight,  with  pain  in  the  forehead  and 
eyes.     Later  he  experienced  a  sense  of  emptiness  when  bending 
the  head  forwards  or  backwards,  but  no  nausea.     There  was  no 
loss   of  memory.     The  difficulty  of   walking  had  lasted  two 
months.     At  first  he  could  direct  his  steps  with  his  eyes,  bat  in 
a  few  moments  sight  became  confused.     The  patient  i^-alks,  as 
he  says,  like  a  drunkard ;  his  head  swims  and  his  sight  gets 
obscure ;  he  separates  the  legs,  holds  on  by  near  objects,  and 
cannot  keep  to  a  line  ;  he  wants  balance,  but  there  is  no  knoct 
iug  with  the  heel.     While  standing  with  his  feet  close  together 
he   sways   more.     After  walking  a  few  minutes  he  falls  from 
failure  of  his  sight.     In  the  left  leg  there  is  notable  weakness  in 
the  movement  of  the  flexors  of  the  ankle  and  hip,  and  there  is 
some  lessening  of  sensibility.     There  is  no  weakness  of  the  arms 
nor  of  the  right  leg.   He  does  not  hear  a  watch  placed  on  the  left 
temple  or  behind  the  left  ear.     There  is  no  difficulty  in  speaking. 
In  a  few  weeks  his  sight  was  completely  destroyed  and  his  pupils 
were  strongly  dilated,  although  at  times  they  contracted  spas- 
modically.    An  ophthalmoscopic  examination  by  M.  Galezowski 
showed  the  optic  papillaB  projecting  and  swollen,  their  outlines 
irregular,  and  hidden  by  a  whitish  exudation.     The  vessels  were 
»larged  and  varicose,  and  at  the  edge  of  the  papillae  were  buried 
the  exudation,  re-appearing  on  the  retina  at  a  distance  of  3  or 
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4  millimetres  beyond  the  eilge  of  the  papilla).  The  capillary 
Tessels  of  the  papilla  were  very  big,  so  tbat  in  some  spots  they 
looked  like  effusions  of  blood. 

In  short,  the  two  cases  just  given  are  very  much  alike  aa  regards 
the  symptoms  of  cerebellar  disease.  The  slow  course  and 
syphiiitie  antecedents  had  in  both  cases  cadsed  a  recognition  of 
the  possibility  of  tumours  compressing  both  cerebrum  and  cere- 
bellum. Iodide  of  potassium  was  given  on  this  hy]>olhesis, 
nevertheless  post-mortem  examination  showed  that  tumours 
filiated  only  in  the  second  case,  whilo  the  first  showed  only  a 
chronic  inflammation  of  the  brain  and  cerebellum,  most  pro- 
nounced at  those  points  where  there  were  adhesions.  None  of 
the  ^mptoms  would  have  enabled  us  to  foresee  this  difference  in 
the  nature  of  the  two  cases. 

In  the  sfcond  case  Jibro-j}listic\tumowe  were  found ;  one  situ- 
aUd  above  the  corpus  caUosum  wai  a  good  size  {half  as  biif  as  a 
fist),  and  slightly  compressed  both  hemispheres,  hut  especmUy  the 
right.  Tteo  other  tuvtmirs  (neuromata)  as  big  as  a  walnut  were 
each  astride  of  the  middle  cerebellar  peduncle.  Finally,  a  multi- 
tude of  other  tumours  of  the  same  nature  were  situated  ahng  the 
anirse  of  the  gpinal  cord,  the  roots  of  the  nerves,  and  the  nerves 
of  the  periphery.  I  will  remark  tliat  those  numerous  neuromata, 
which  in  the  nerves  were  situated  between  the  neurilemma  and 
the  nerve  tissue,  did  not  cause  any  nervous  trouble  (loss  of  electro- 
muscular  contractility,  sensibility,  or  pain).  Microscopic  ex- 
amination showed,  in  fact,  that  they  bail  merely  mtplaited  and 
separated  without  causing  wasting  of  the  neighbouring  uervo- 
elemeuts,  which  seems  to  me  to  show  that  they  were  slowly 
developed.  The  absence  of  those  grave  disorders  usually 
symptomatic  of  injuries  of  nerves,  and  the  peculiarities  observed 
in  locomotion,  permitted  the  diagnosis  of  a  lesion  of  the  brain 
jmd  cerebellum. 

I  Just  a  few  words  may  be  added  on  the  singular  eyo- 
phenomena  observed  vrilh  peculiar  cara  in  one  of  these  caRcti. 
When  I  made  him  read  alternately  with  each  eye  I  uoticiid  that 
bis  sight  was  very  weak  on  the  left  side,  and  normal  ou  Ibo  right. 
If  he  looked  at  an  object  with  both  eyes  bis  aight  became  confusnd 
in  a  few  seconds,  and  became  double,  and  that  in  proportion 
to  the  fixity  of  his  gaze.  Thus  I  mode  him  look  at  one  of 
my  fingers,  and  asoally  after  eight  or  ten  seconds  ho  aaw  two 
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oonfasedly  and  graduftlly  sepaTatiug  from  each  other  to  a  dista 
of  20  or  SO  centimetiea.     If  this  experiment  were  too  prolonged 

it  caased  giddiness  and  nausea.     NeTertheless  none  of  tho  nerves 
of  the  eje  were  paralysed.     On  the  otlier  hand  this  double  vision 
was  equally  produced  when  he  looked  with  the  left  eye  only.    TU 
phenomenon  of  double  vision  with  oce  eye  cannot  be  deoiod,  f 
I  have  made  the  same  experiment  many  times  in  the  presenco'd 


I  have  asked  M.  Galezowski  to  confirm  this  oorioaa  fact, 
he  has  authorised  me  to  puhlisli  tho  following  note,  in  which 
gives  the  results  of  his  ophthalmoacopic  examination  and  tl 
interpretation. 

"  On  examining  this  patient,  I  found  that  there  was  no 
of  paralrsiB  of  any  of  the  muscles  of  the  eyeball,  but  the  pupi], 
nevertheless,  was  less  dilated  than  in  the  sound  eye.  It  dilated 
very  incompletely  even  under  the  influence  of  atropine.  Tbe 
patient  saw  double  with  this  eye,  and  the  false  image  was  fairly 
plain.  Light  was  very  confused  at  ten  paces,  although  before  he 
was  ill  the  patient  could  see  long  distances. 

"  The  papilla  was  infiltrated  at  its  external  part  (the  right  side 
of  the  image),  and  there  was  a  slight  whitish  streak  strctchiug 
to  the  macula.  This  infiltration  was  very  slight,  but  at  the  same 
time  all  tbe  veins  were  sensibly  swollen,  and  the  capi 
vessels  increased  in  size. 

"  It  was  an  acute  serous  neuritis  such  aa  we  have  all 
described  under  tbe  name  of  cedema  or  infiltration  of  the  optio 
nerve.  But  how  are  we  to  explain  the  infiltration  of  the  optic 
nervG  in  a  cerebellar  affection,  and  tbe  double  vision  with  one  eye? 
To  answer  the  first  question  it  is  sufficient  to  examine  tbe 
researches  of  Magendie,  Flourens,  Beclard,  Longet,  &c.,  and  one 
will  understand  that,  as  the  visual  functions  reside  in  tbe  corpom 
qnadrigemina,  sight  ought  to  be  affected  or  lost  when  these  are 
congested,  inflamed,  or  compressed  by  mischief  in  a  neighbountig 
organ.  But  all  cerebellar  mischief  may  easily  communiciUe  by 
means  of  the  processus  cerehelli  ad  testes  with  the  corpora  quadri- 
gemina,  and  consequently  produce  dim  sight  or  complete  blind- 
ness, as  has  already  been  shown  by  the  observations  of  Andral  and 
others. 

"Tbe  question  of  the  double  vision  with  one  eye  is  more  diffictdt 
to  solve.     M.  Desmares  pere  has  said,  '  Exceptionally  it  ia  only 
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a  titat  collects  the  two  images,  bot  then  the  double  vision 

B  ttlwav3  with  one  eye  only.' 

"It  is  easy  to  anderstand  doable  visioa  with  one  eye  when 

'  Ifaere  is  displacement  or  opacity  of  the  lens   or  aberration  of 

sphericity  following  failure  of  refraction.  Sic. ;  in  this  case  wo 

must  seek  another  explanation,  and  I  believe  it  ia  to  be  found 

_,  partly  in  the  fkilore  of  accommodation  and  partly  in  the  functional 

roables  of  the  retina. 

"  With  regard  to  accommodation  we  find  a  failure  to  adapt  llie 

)  to  long  distances.     This  was  due  probably  to  a  spasm  of 

:ke'8  muscle  nbich  makea  the  eye  myopic.     We  know,  on 

B  other  hand,  the  power  of  the  lens  to  give  double  or  multiple 

soon  as  the   limits  of  accommodation   are  paased. 

■Then  by  placing  the  candle  5  or  G  metres  off,'  aayg  )I.  Giraud 

Wolon,  '  the  myopic  eye  will  see  the  flame  maltiplied.' 

"  Another  circumstance  might  contribute  to  the  double  nsion, 
and  this  was  the  localised  infiltration  of  the  retina  depending  on 
the  cerebellar  troable.  We  know  in  fact  that  tJie  cerebellar 
trooblfl  commooicates  iuelf  to  the  posterior  corpora  qoadrigemioa. 
Olid  thence  bj  the  extemal  corjx/ru  ijenieuhUa  to  the  external  psit« 
of  the  retina  of  the  corresponding  eye.  An  image  projected  en  the 
ijifiltrated  port  of  the  retina  will  be  feebly  perceived,  while  tlie 
g  fibre*,  and  DOtaUytboee  which  come  from  the  cofpon 
a  interna  and  the  of^Msite  hemispfaeie,  will  pereme 
»  image  clttriy  and  distinctiT.  From  the  spasmodic  eontno- 
tion  oflheaceoanmodaiing  maaele  theeye  hoc  become  myopic,  and 
di^osed  to  double  dijeeta  nen  from  ofiw,  «od  tfae  retinal  tioable 
Wmld  tender  ibe  double  images  atiU  more  complete." 
^  I  ban  notieed  the  same  (act  (doable  viaoo  with  mw  cj«)  is 
r  patioA.  It  woaU  be  iotereeiing  to  inveatigito  «lwtlier 
in  cerebellar  troutlcit,  and  lAeUker  it  ia  a 
.  gymptom  of  them.  I  could  mention  otlier  eamm  vt 
r  troable  .  .  .  bat  they  so  closely  rcawahle  tlioca  joit 
fcllwt  I  Bhoald  merely  lire  my  readers  by  doing  ao- 

~  ^  IB  diort.  frum  my  eases  Uiat  tlie  loeoiB»tar  tntUm 

ifloa  like  thoee  of  aleaholie  dfnlunBM  am 

Idj  hf  giiiXamt,  or  in  odur  wocda  tiM  ib^  m 

I  by  giddy  staggering. 

^  Diuatons  of  CxsEBCLLLfi  Tbocslb  ntOM  IioooifiOTOK  Aiazi. 

>— B^  jawatigirtrms  I  confosBdad,  aa  I  liam  mhiitt*^ 
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the  symptoms  of  motor  inco-ordination  due  to  locomotor  ataxy 
with  the  troubles  of  standmg  and  walking  caused  by  cerebellar 
mischief.  I  should  certainly  not  baye  made  such  a  mistake,  if, 
instead  of  trusting  to  appearances,  I  had  more  closely  analysed 
the  functional  disorders  presented  by  these  diseases.  I  am  now 
able  to  describe  exactly  the  locomotor  troubles  which  characterise 
both  of  them. 

A.  Let  us  look  at  them  first  when  standing.  As  soon  as  the 
cerebellar  patient  begins  to  stagger,  his  body,  while  standing, 
begins  to  reel  in  ever}-  direction,  laterally,  from  before  back,  or 
vice  versd.  The  extent  of  the  reeling  is  directly  proportioned  to 
the  amount  of  damage.  He  seems  to  abandon  himself  gently 
and  quietly  to  the  balancing  process. 

In  the  ataxic  patient  the  oscillations  have  a  very  di£ferent 
character.  They  are  sudden,  short,  and  more  rapid,  like  those  of 
a  tight-rope  dancer  who  tries  to  maintain  his  equilibrium  without 
a  balancing  pole.  Nothing  can  be  apter  than  this  comparison. 
The  muscular  contractions  which  in  the  upright  position  cause 
the  sudden  swayiugs  of  the  trunk  are  like  spasms.  To  estabUsh 
this  fact  the  lower  limbs  must  be  exposed ;  then  it  is  plain  that 
when  the  body  is  strongly  jerked  by  these  oscillations,  certain 
muscles  of  the  limbs  contract  strongly  and  suddenly  for  a  moment. 
It  is  these  contractions  which  cause  the  little  sudden  swaying 
movements  of  the  body. 

These  contractions,  however,  are  not  mere  spasms ;  they  are 
also  purposive  with  the  object  of  maintaining  the  body  in  the  Une 
of  gravity.  I  have  in  fact  established  that  when  the  patient 
sways  in  one  direction  it  is  always  those  muscles  which  drag  the 
body  the  opposite  way  which  enter  into  contraction.  These  con- 
tractions are  as  much  instinctive  as  voluntary.  They  sometimes 
occur  at  the  very  beginning  of  the  muscular  inco-ordination  when 
the  patient  sways  slightly  without  knowing  it,  and  one  can  already 
see  little  short  contractions  of  the  muscles  of  the  feet  and  toes. 

I  have  lately  heard  a  very  sharp  observation  from  the  wife  of  a 
patient  with  locomotor  ataxy,  to  whom  I  was  called  in  consulta- 
tion by  my  friend  Dr.  Contour.  "  For  some  months,"  she  said, 
"  when  he  tried  ip  stand  without  his  shoes  she  had  remarked 
that  his  feet,  instead  of  resting  quietly  fiat  on  the  carpet,  were 
^y  continuous  little  movements,  and  that  his  toes  were 
ly  raised  and  depressed."     She  had  also  noticed  a  slight 
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walking  straight.  Their  staggering  is  not  cansed  by  want  of 
muscular  co-ordination,  but  by  giddiness,  and  therefore  I  haye 
called  it  vertiginom  staggering  {titubation  vertigineuse).  Loco- 
motor ataxy,  on  the  contrary,  causes  no  giddiness.  The  want  of 
balance  and  staggering  present  at  a  certain  period  of  the  disease 
cannot  be  attributed  to  giddiness.  I  have  inquired  if  they  were 
giddy  while  standing  or  walking ;  if  their  sight  troubled  them ; 
if  they  experienced  nausea ;  if ,  in  a  word,  they  felt  their  heads 
stupid  and  giddy,  as  is  the  case  after  too  much  wine.  They  say 
that  their  heads  are  perfectly  clear,  and  the  want  of  balance  is 
only  in  the  legs.  I  have  seen  some  who  had  been  drunkards, 
and  these  well  Understood  the  difference.  They  knew  that  after 
drink  it  was  the  turning  of  the  head  which  prevented  them  from 
walking  a  lino  or  standing  steady,  but  that  in  the  disease  it  was 
the  fault  of  the  legs  only  that  prevented  their  steadiness.  One 
of  them  said  to  me,  "When  I  was  drunk  I  could  not  balance 
with  my  head ;  but  in  the  disease  the  head  is  all  right ;  it  is 
down  below  that  I  lose  my  balance." 

It  is  well  understood  that  in  taking  the  state  of  vision  into 
account,  we  must  remember  that  double  vision  due  to  paralytic 
squint  causes  dazzling  and  sometimes  giddiness  during  walking, 
and  deviation  from  the  straight  line.  But  since  all  these 
troubles  disappear  when  the  squinting  eye  is  shut,  it  is  always 
easy  to  avoid  this  source  of  error  in  ataxies. 

In  short,  it  is  manifest  that  the  staggering  in  locomotor  ataxy 
is  not  caused  by  giddiness  as  in  cerebellar  disease,  but  is  entirely 
explained  by  the  loss  of  the  co-ordinative  fiaculty.  For  this 
reason  I  have  called  it  the  staggering  of  inco-ordijuUion  {tituba- 
tion asynergiqtie),  the  signs  of  which  are  essentially  different, 
whether  in  standing  or  walking,  from  the  staggering  of  giddiness 
{titubation  vertigineuse)  caused  by  alcoholic  drunkenness. 


CHAPTER  XIX. 

HTSTERICilj   PARALYSES.* 

Local  faradisation  applied  to  the  study  of  hysterical  paralyBes 
lias  shown  me  that  there  are  certain  changes  in  the  properties  of 
the  mascles.  These  symptoms,  which  I  am  going  to  state 
briefly,  may  be  of  use  in  establishing  the  diifereutial  diagnosis  of 
these  paralyses. 

Electric  contractility  in  hysterical  paralysis  i«  normal,  but 
flectro-muacular  eentibility  is  diminished  or  abolished. 

[This  fact  distinguishes  hysterical  paralyses  ^om  paralyses 
from  nerve  injury  (in  which  irritability  is  lessened  or  lost),  and 
from  brain  paralysis  (in  which  irritability  and  sensibility  are  both 
usually  normal).] 

Treatmest, — [Local  faradisation  is  very  potent  in  these  cases, 
and  usually,  but  not  always,  succeeds.  Dachenne's  experience 
baa  enabled  him  to  draw  np  certain  rules  for  the  treatment  of 
these  cases. 

1.  The  electric  stimulation  should  be  localised  in  each  of  the 
iffiected  organs,  and  the  treatment  should  be  continued  for  some 
time  after  the  return  of  Tnovement,  in  order,  to  to  say,  tu  CBtahlish 
the  cure. 

Sometimes  a  single  application  is  BufBcient  for  the  complete 
lecovcry  of  the  patient. 

Between  1848  and  1860  I  saw  at  the  Charite,  nnder  M. 
'Briquet,  a  good  number  of  bystericul  patients  whose  left  limbs 
(especially  the  arm)  were  more  or  less  aniesthetic.  This  was 
illy  accompanied  by  mascular  weakness.  It  was  almost 
klways  sufficient  in  these  cases  to  recall  the  sensibility  in  order 
to  re-establisb  the  normal  muscular  power. 

It  is  doubtless  by  excJli»(j  the  nerre-eentrcs  by  a  kind  of 
t^x  action  that  faradisation  of  the  akiit  recalls  movement  tn 

■  From  L'EUaritatum  Loealitic,  Bid  ed,  pp.  711— TSS. 
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hygterical  paralyses.     There  are  even  cases  in  which  it  seems  ti 

succeed  better  than  mwicular  faradination. 

The  BUccesB  of  faradisation  ia  often  brilliant,  bnt  sometinaea  il 
(|uite  Bimilar  caseH  it  fails  altogether. 

S.  The  cases  which  I  have  collected  liace  not  enabled  i 
recognise  the  nigng  which  tell  whether  or  no  faradisation  i 
cure  a  ease  of  hysterical  paralysis. 

4.  The  paraplegic  fonn  of  hysterical  paralysis  seems  I 
that  in  which  the  chances  of  success  by  local  faradisation  aT 
least  favourable. 

M.   Briquet  has   shown  that   the  various   manifeatations  of 
hj-steritt,  Loth  motor  and  sensory,  are  moat  common  on  the  left 
side,  and  Duchenne  has  observed  the  same  fact,  and  even  whea 
the  paralysis  is  limited  to  the  legs  it  is  the  left  leg  which  suffeisj 
moBt.]  I 

HYSTERICAL   CONTRACTIOSS.  ■ 

Theae  usually  follow  some  lively  emotion,  shock,  or  frigbt. 
There  is  at  first  an  hysterical  attack,  followed  by  a  local  con- 
traction in  one  or  more  limbs,  which  are  at  the  same  time 
affected  with  paralysis  or  paresis,  combined  with  increase  or  loss 
of  sensibility.  Sometimes  the  paresis,  accompanied  or  followed 
by  contraction,  is  the  first  to  appear,  and  the  hysterical  attacks 
only  take  place  at  a  more  advanced  stage  of  the  disease. 

The  contraction  or  stiEfuess  is  usually  permanent,  hnt  may  be 
temporary.  In  tho  latter  case  it  is  brought  back  by  emotion 
or  any  excitement  acting  in  a  refiex  manner,  and  lasts  from  a  few 
minutes  to  some  hours.  .  .  .  These  two  forms  of  contraction 
(the  lasting  and  passing)  are  sometimes  fotmd  in  the  sa 
patient. 

The  contractions  usually  affect  certain  groups  of  musdee 
the  limbs  or  segments  of  limbs  which  are  attacked.  In  the' 
upper  limb  the  muscles  supplied  by  the  median,  in  the  lej 
those  supplied  by  the  sciatic,  and  in  the  thigh  those  supplied  by 
the  crural  are  attacked.  I  have  almost  always  seen  them  in  tho 
gastrocnemius  and  solcus,  causing  equiao-varus,  and  ultimately 
a  true  club-foot,  with  deformity  of  the  joints.  Often,  when  I  have 
tried  forcibly  to  bend  the  ankle,  the  contracted  muscles  have 
been  agitated  by  convulsions  and  tremors,  which  extended  to  the 
whole  limb  if  the  experiment  was  continued.     These  signs  bo 
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f  doBely  resemble  those  whlcb  are  symptomatic  of  lateral  sclerosis 
of  the  cord  that  one  is  iaclined  to  allow  the  esistence  of  some 
hyperietnta  of  the  lateral  colmuDS.  .  .  . 

Diiososis, — Hysterical  contractions  for  the  most  part  occur 
gnddenly  after  a  lively  emotion ;  in  lateral  scleroaia  they  occur 
alowly  and  progressively,  ha^ng  been  long  preceded  by  paresis. 
If  these  signs  furnished  by  llie  coarse  of  the  disease  are  not  plain 
enongh,  the  hysterical  symptoms  will  help  the  diagnosis,  or  even 
settle  the  question. 

Case  No.  76. — A  girl,  aged  24,  a  baker's  assistant,  usually 
healthy,  was  in  the  habit  of  carrying  breatl  daily  to  a  customer. 
One  day  she  fonnd  him  dead  in  his  bed,  and  tlie  shock  was  so 
great  as  to  cause  an  hysterical  tit,  lasting  several  hours.  After 
this  she  remained  deprived  of  movement,  the  lower  limbs  being 
tetanised,  and  presenting  a  well-marked  equino-varns.  Her 
menstmation  was  suppressed,  and  she  became  blind.  Certain 
inses  were  strangely  perverted.  If  she  were  pinched  or  spoken 
a  OD  the  right  side,  she  felt  and  heard  on  the  left. 
,  The  contractions  of  the  legs  lasted  several  years,  long  after 
I  disappearance  of  the  other  troubles,  and  this  persistence 
ight  have  caused  a  fear  that  they  were  symptomatic  of  damage 
I  the  cord.  Nevertheless  the  whole  group  of  symptoms  just 
"given  made  me  certain  of  its  hysterical  origin, 

This  diagnosis  was  completely  justified  by  her  spontaneous 

and  sudden  recovery,  only  some  deformity  of  the  joints,  caused 

^^fj  the  long-sustained  fanlty  posture  of  the  feet,  remaining. 

B   Cage  No.  77.— (For  details  Bern  Ekct.Loc,  1855,  Case  iv.)     A 

H^I  who  had  an  hysterical  attack  in  1848  (from  the  shock  of 

^^earing  the  call  to  arms  in  the  streets  of  Paris),  followed  hy  a 

contraction  of  the  left  elbow,  wrist,  and  lingers,  which  lasted 

several  years,  in  spite  of  a  variety  of  treatment.     The   least 

application  of  faradisation  was  enough  to  bring   on  hysterical 

symptoms.     Continuous  currents  were  not  used.     After  lasting 

two  years,  this  contraction  disappeared  suddenly  one  day  after  a. 

louche  of  cold  water  over  the  aurfnco  of  the  body. 

j  In  this  case  the  hysterical  nature  was  not  to  be  doubted,  bat 

thave  mot  with  cases  where  the  diagnosis  was  uncertain,  ^m 

e  insufficiency  or  slow  appearance  of  the  hysterical  symptoms. 

[  Tbeatmest. — ^In  most  of  these  cases  faradisation  is  contra- 

Sicated.     The  application  of  it  oflen  causes  hysterical  attacks, 
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and  only  once  did  Duchenno  obtain  a  satisfactory  result  ( 
faradising  tho  antagonists  of  the  contracted  muscles).  In  one 
case  a  good  result  followed  a  six-weeks  treatment  with  the  con- 
tinuons  current,  a  "  descending  aifibili; "  current  being  passed 
along  the  nerves  of  the  affected  limbs;  but  Duchenne  says, 
"  I  ought  to  add  that  in  order  to  conquer  the  excitiibility  of  this 
young  person  I  gave  chloral  internally  during  the  last  fortnight, 
-which  she  has  continued  to  take  since  her  recovery."]  ^M 

AaCENDISG    REFLEX   CONTRACTIONS   FROH    INJltBIES   TO   JOIKTS^^I 

[This  form  of  contraction  comes  on  after  violence  done  to 
certain  joints,  especially  to  the  wrist,  as  by  falls  upon  the  pahu 
or  back  of  the  hand.  The  violence  causes  slight  inflammation, 
or  a  painful  condition  of  the  joint.  This  form  of  contraction 
has,  as  far  as  I  know,  not  been  hitherto  described.  The 
traction  affects  certain  of  the  muscles  acting  on  the  joint, 
comes  on  when  the  joint  is  no  longer  painful  and  seems  to 
quite  well.  The  trouble  then  spreads  to  other  joints  of 
injured  limb.  The  pain,  at  first  slight,  is  limited  to  the  con- 
tracted muscles ;  it  then  spreads  to  other  muscles,  but  is  always 
worst  in  those  which  were  first  affected ;  it  then  attacks  the 
trunks  of  the  nerves,  and  at  last  the  origin  of  the  brachial  ]>lexu3. 
Often,  indeed,  after  the  contraction  has  ceased  there  remains  a 
painfal  condition  (sometimes  for  years)  near  the  origin  of  the 
nerves  of  the  affected  limb  indicating  apparently  a  diseased  stabt 
of  the  spinal  cord  at  this  level.  Finaliy,  the  power  of  the  affected 
limb  is  usually  lessened,  and  the  sensibility  diminiahed- 

I  have  cured  many  cases  of  this  reflex  ascending  contraction 
by  faradising  in  a  painfal  manner  (with  the  "  extra  current "  and 
rapid  intermissions)  the  antagonists  of  the  contracted  musclfS. 

A  typical  case  is  given.  Mdlle.  X.,  irt.  16,  fell  upon  ihf 
back  of  her  right  hand  when  11  years  old  (in  1861).  For  two 
months  the  arm  was  carried  in  a  sling.  The  wrist  was  paiofa! 
at  times,  there  was  weakness  of  the  arm,  and  "  when  she  at- 
tempted to  write  the  weakness  quickly  increased."  Two  years 
later,  after  dancing,  the  wrist  became  so  painful  that  the  luuid 
was  useless,  and  in  spite  of  blisters,  splints,  Ac,  the  condition 
got  worse.  In  1864  a  contraction  of  the  "  radials  "  and  pronaWrt 
appeared,  and  continned  in  spite  of  blisters,  cauterisation,  sei- 
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[  1»tbs,  &c,,  &c.  In  1866  she  was  sent  by  Nelaton  to  Diichenne, 
There  was  then  permanent  flexion  of  the  wrist,  ivitli  pronation 
of  the  hand,  and  inability  to  Btraighten  the  wrist  or  Bupinate  the 
haod  voluntarily.     When  the  wrist  was  atraighteoed  by  forue,  the 

»  patient  cried  with  pain,  and  when  left  to  itself  the  old  position 
was  at  once  resumed.  The  hand  was  uselesa ;  the  shonlder  and 
elbow  moved  natnrally,  and  tho  size  of  the  limb  was  maintained. 
Continuous  currents  were  ordered,  with  iron  internally,  hut  when 
the  patient  returned  home  the  condition  became  aggravated  and 
more  extended,  and  this  in  spite  of  cupping,  &c.,  and  when  next 

(seen  the  superficial  and  deep  flexors  of  the  fingers  were  found 
leontracted.  so  that  the  nails  were  driven  into  the  palm  of  the  hand. 
There  was  pain  in  the  dorsal  spine  sufficiently  great  to  keep  the 
petientawake.  The  Umb  remained  of  normal  size.  The  continuous 
eanent  applied  to  tho  contracted  muscles  produced  a  certain 
unonnt  of  good,  but  the  cure  was  completed  by  the  vigorous 
&rsdisation  of  the  antagonists  of  tho  contracted  muscles.  The 
improvement  was  maintained  from  April  to  December,  1866,  but 
her  troubles  returned  with  the  cold  weather,  and  the  pain  in  the 
Kyervieo- dorsal  region  of  the  spine  was  intense,  and  yielded  neither 
>  narcotics,  blisters,  nor  cupping.  This  time  it  was  the  supin- 
tor  brevis  which  was  contracted,  and  the  arm  was  in  a  state  of 
reed  supination.  In  September,  1867,  a  vigorous  faradisation 
if  the  supinators  again  elTocted  a  cure,  and  the  spinal  pain  naa 
Fwlieved  by  faradising  the  akin  of  the  neck  and  hack.  "  Since 
then  the  contractions  have  not  reappeared,  but  in  a.  few  weeks 
the  spinal  pains  came  hack,  and  were  worao  than  ever,  with 
increase  at  nif;ht.  They  still  persisted  in  1869,  in  spite  of  all 
inds  of  treatment."] 


CHAPTER  XX. 

DirUTHERUL    PARALYSIS,* 

I  HAVE  treated  many  cases  of  palaj  of  the  palate  with  localised 
fai'adisation.  The  causes  of  this  paralysis  arc  many.  Thus  I 
have  seen  the  azygos  urulio  paralysed  ia  rheumatic  affectiont  of 
the  seventh,  which  reached  a  certain  height  in  the  FuUopiaa  canal 
or  higher;  I  have  seen  it  as  a  sj-raptom  of  glosso-Lil)io-l,irifngeal 
paralyeia  ;  I  have  collected  instances  of  atrophy  of  the  palate  in 
the  last  stage  of  progresBive  muscular  atrophy,  and  some  few  of 
palate-palsy  pure  and  simple.  I  have  seen  it  follow  a  simple 
pharyngitie,  as  Trousseau  was  the  first  to  point  out.  and  of 
which  Maingault  gave  confirmatory  evidence  ;  and  lastly,  a  con- 
Biderahie  number  of  cases  following  diphtheria  have  been  sent  to 
me.  I  have,  therefore,  had  sufficient  experience  to  write  an  inter- 
esting treatise  on  palate  palsies,  but  since  these  palsies  have  been 
perfectly  studied  by  MM.  Orillard,  Bretonneau,  Tronsaeau, 
Laseque,  Faure,  Moynier,  &c.,  and  more  especially  by  Maingault, 
what  I  should  have  to  say  on  the  subject  would  in  the  main  be 
merely  confirmatory  of  facts  exposed  by  others.  But  as  I  wish 
to  restrict  myself  to  what  is  new  or  has  been  incompletely 
studied,  I  shall  not  spealt  of  my  own  researches  into  the  pathology 
of  palate  palsy,  but  shall  merely  take  the  opportunity  of  giving 
my  views  on  the  pathology  of  that  form  which  is  caused  by 
diphtheria. 

It  can  easily  be  shown  that  this  form  of  palate  palsy  is  distinct 
and  special.  It  results  from  facts  which  have  been  collected  and 
published  that  diphtheritic  palsy  is  rarely  limited  to  the  palate, 
but  spreads  to  the  limbs,  causing  loss  or  lessening  of  sense  and 
motion.  Sometimes  sensibility  is  alone  affected,  while  motflr 
power  remains. 

Case  No.  78. — In  1859  I  saw  a  case  of  loss  of  sensibility  in  tiiB 
limbs  following  a  diphtherial  palate  palsy  which  had  been  cured 
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by  lovBlieed  furadisation.  MaaciUar  power  was  normal,  but  tlia 
patient  ullowed  objects  to  drop  from  his  Land  uuleaa  he  looked 
ftt  tbem,  and  he  coald  not  walk  in  the  dark.  He  had  lost  touch 
and  muscular  sense  in  the  hands,  feet,  and  logs.  Localised 
faradisation  quickly  cured  the  palate  palsy,  but  the  loss  of  sensi- 
bility in  the  limbs  resisted  treatment  for  many  months,  as  has 
happened  also  in  all  the  cases  I  have  seen  of  loss  of  sensibility 
following  diphtheria,  whether  combined  or  not,  with  loss  of 
movement, 

I  do  not  think  that  the  facts  of  the  above  case  are  exceptional. 
"So  establish  them  the  force  of  partial  movements  must  be 
)Mrefully  examined,  when  it  will  bo  seen  that  there  is  no  motor 
palsy,  but  that  the  patients  let  objects  drop  from  their  hands  and 
walk  with  difficulty  only  when  they  cannot  see.  This  condition 
1h  not  so  rare  as  is  usually  thought,  but  nevertheless  loss  of 
Bense  and  motion  generally  occur  together.  In  moat  of  the  cases 
Ihave  seen,  loss  of  movement  did  not  esist  to  the  same  deforce  as 
Iws  of  sense,  but  motor  power  was  merely  lessened.  This  might 
lead  one  to  think  that  it  was  not  a  true  paralysis,  but  rather  a 
general  weakness.  Such  a  view,  however,  is  not  tenable  in  view 
of  the  following  facts: — 1.  I  have  noted  cases  in  which  one 
aide  was  weaker  than  the  ether,  which  could  only  happen  in  a 
bnie  paralysis.  2.  I  have  tiommunicated  to  M.  Maingault  a  case 
of  diphtherial  palsy  limited  to  one  leg,  of  which  the  following  is 
a  sammary : — 

Case  No.  79. — A  little  girl  of  10,  after  severe  diphtheria,  had 
p&latfl  palsy,  which  was  quickly  cured  by  localised  faradisation. 
Then  she  began  to  suffer  from  "  creepings,"  hmited  to  the 
right  foot  and  leg,  which  were  found  to  be  almost  senseless. 
This  little  patient  had  great  difliculty  in  moving  this  log.  She 
could  not  stand  upon  it  without  its  bending,  and  when  she 
walked  her  foot  trailed  along  the  ground,  because  she  could  not 
bend  the  leg.  Electric  irritability  normal ;  no  wasting.  She  was 
enred  in  a  few  weeks  by  localised  faradisation. 

These  facts  show  that  diphtherial  paresis  is  a  true  parolj'sis. 

Tu  cases  given  in  previous  editions  I  am  now  able  to  add 
others  in  which  troubles  of  the  heart  and  breathing  occurred, 
nhich  teach  ua  the  patiiology  of  diphtherial  paralysis. 

Sensory  troubles  with  palate  palsy  have,  as  a  fact,  been  already 
pointed  out  as  among  the  chief  symptoms  of  this  form  of  paralysis. 
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The  latter  might  be  looked  upon  aa  peripheral,  and  due  to  the 
inflammation  of  the  region,  but  with  it,  or  soon  after,  appe«r, 
but  too  often,  other  formidable  symptoms  which  have  not  as  yel 
received  Bufficient  attention,  and  which,  when  carefully  aDalysed, 
teach  us,  as  I  believe  I  have  shown,  that  they  are  probably  signs 
of  disease  of  the  medulla  oblongata. 

The  follcn-iog  ease  is  interesting  : — 

Case  No.  80  (summnty).* — Diphtheria  of  wide  extent  in  a  preg- 
nant woman,  let.  21.  Palsy  of  the  pharynx  and  palat«  on  the 
Bixteenth  day  ;  on  the  twenty -seventh  day  the  patient  aborted, 
and  this  was  at  once  followed  by  other  paralyses  symptomatic  of 
disease  of  the  medulla  oblongata,  i.e.,  1.  Serious  troubles  of  the 
heart's  action  caused  by  palsy  of  the  vagus  (pulse  136,  small, 
irregular,  intermittent — valvular  sounds  not  recognisable),  which 
were  dissipated  by  slight  faradisation  {with  the  "  cloctric 
hand")  of  the  precordial  region.  2.  Two  days  later  double 
vision  lasting  an  hour,  followed  by  loss  of  sense  a»d  motion  on 
the  left  side,  which  was  cured  in  an  hour  by  faradising  the 
akin  of  the  paralysed  parts.  3.  Two  or  three  hours  later  there 
was  a  return  of  the  heart  trouble,  relieved  by  faradising  the  skin 
of  the  precordial  region  at  frequent  intervals  night  and  day  for 
forty-eight  hours,  4.  Grave  respiratory  troubles,  indicative  of 
a  palsy  of  the  intrinsic  expiratory  muscles  (bronchial  muscles  of 
Eeissessen),  or  in  other  words  a  palsy  of  the  lung,  which  was 
many  times  relieved  for  half  an  hour  or  an  bonr  at  a  time  by 
faradising  the  skin  of  the  back  of  Ihe  chest.  5.  Finally,  b 
choking  of  the  lung  with  its  secretions,  owing  to  failum 
of  expiratory  power,  and   death  -on   the   thirty-eighth   day  al 

two  A.M. 

In  the  foregoing  summary,  it  is  obsen-able  that,  when  codtiI- 
escence  was  apparently  established,  and  the  palate  palsy  wis 
almost  well,  there  occurred  heart  troubles  snggestivc  of  palsy  of 
the  pneumogastric.  Faradising  the  skin  of  the  prnHwrdiBl 
region  (reflex  stimulation  of  the  origin  of  the  vagns)'  qaickly 
triumphed   over  these  attacks,   whose   frequent   recurrenoe  fof 

several  days  endangered  the  patient's  life Unhappily  i 

paralysis  of  the  intrinsic  expiratory  muscles  evidenced  a  leao" 

■  Tbl!  ca<e,  tiLken  from  Part  L  of  L'EltelriiatiBn  IjitalUit,  nhere  U 
show  tiio  value  of  the  reflei  effects  of  looalised  dcclrisMion,  is  inWrpolated  hW  I"* 
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uiolLer  spot  ia  the  medulla  (doubtless  the  nucleus  of  the 
accessory)  and  produced  asphyxia, 
is  a  sketch  of  this  form  of  diphtheritic  palaj,  which  I 
po80  to  fiali  bulbar  dipklker'Uic  palty. 
is  ph}*8iologicHl  analysis  has  taught  me — 
..  Thai  it  is  symptomatic  of  disease  of  the  medulla  oblongata, 
sctpally  the  bolb. 

I.  That  the  symptoms  vary  according  as  the  nuclei  are  attacked 
ceesiTuly,  or  together,  or  p&rtially. 

1.  That  they  are  fugitive,  but  that  many  of  the  cases  provi- 
A. 

'.  MW  with  MM.  Millard  and  Aug.  Ollivier  another  case  of 
twr  diphtheritic  palsy,  of  which  the  following  is  a  summary : — 
7aseXQ.Sl. — A  futlior  who  kissed  his  child  dying  of  diphtheria 
bred  in  his  turn.  Having  passed  through  the  stage  of  the 
ion  of  false  membranes,  which  endan^fered  bis  life  by  the 
lion  of  liis  bronchi,  the  patient  was  attacked  towards 
twuatj-fifth  day.  Hrt<^r  convalescence  had  set  in,  by  certain 
ids  which  showed  the  period  of  the  onset  of  diphtheritic  in- 
ion  (palsy  of  palate  and  pharynx,  donble  vision,  palsy  of  the 
and  iKivvnth  nerves  on  one  side,  and  of  the  ninth  and  inferior 
rg«Al).  Suddenly,  on  the  twenty-eighth  day,  the  intrinsic 
mtor}'  muscles  became  paralysed.  The  bronchi  became 
with  macua  which  could  not  be  expelled,  ami  he  became 
Mteoed  with  asphyxia.  This  palsy  unaccotupauiud  by  fevei 
isod  fc*T8  of  his  rapid  death. 

Fn  thucait  aj/ain  the  eltctric  excitation  of  the  akin  of  the  back 

tiu  ckett  qukklif  re-e»tabl'uhed  expiratory  jmwer,  and  caused 

tiaunediate  expuUioa  of  tht  bronckwl  mitcug.    It  had  to  be 

many  days  in  order  to  completely  coni]Qer  the  palsy  of 

long. 

Com  iVo,  8'2. — I  have  now  under  treatment  by  localised  faradi- 

tww  patients  suffering  from  diphtheritic  palate  palsy  which 

Miuory  trealmi-nt.     One  was  sent  to  me  by  M.  Millard 

th«  other  by  M.  Coutonr.     The  palate  palsy  was  cured  in  a 

aitlings,  but  there  came  on  sensory  troubles  with  crccpings 

nambnesa  in  the  limbs,  and  a  loss  of  power  which  became 

and  indicated  a  derangement  of  the  anterior  pymnn'ds. 

D  M.  ^lillard's  case  there  was  also  an  incomplete  palsy  of 

left  facial  nerve,  with  a  little  aniDslhcsia  of  the  same  side. 
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showing  tliat  the  trouble  extended  to  the  front  part  of  the  } 
(protuberance),  a  dangerous  situation  becauae  of  its  nearness  .1 
the  nucleus  of  the  vagus  which  innervates  the  heart.  At  pree 
all  is  well,  except  the  antesthesia  of  the  limbs,  which  4 
improving  daily. 

In  M.  Contour's  patient  the  palate  palsy  was  complicated  | 

blindness  of  the  loft  eye,  respu-atory  troubles,  and  a  slight  (    

dency  to  faint.  These  troubles,  though  slight,  alarmed  me 
seriously,  for  they  seemed  to  show  that  the  diphtheritic  poison  was 
gaining  on  the  centres  which  control  respiratfon  and  circulation, 
and  which  if  attacked  more  seriously  would  threaten  life. 
coTory  was  complete. 

The  concurrence  of  the  foregoing  sj'mptoms  seems  to  ID6>J 
justify  the  name  which  I  have  given  to  this  new  form  of  di^ 
theritic  palsy,  which  could  not  be  confounded  with  any  i 
form  of  paralysis. 


THE    ACTION    OF   THE    P.U.ATINE    SIFSCLEB. 

I  propose  to  relate  shortly  some  experiments  which  I  have  made 
on  the  individual  action  of  many  of  the  palate  muscles,  for  the 
better  compreiiension  of  the  functional  troubles  caused  by  theh 
paralysis,  and  the  distinctive  signs  of  these  palsies.  I  shell 
then  give  certain  facts  which  show  the  value  of  treating  these 
palsies  by  faradism. 

(My  experiments  wore  made  upon  patients  in  whom  the  motjn 
and  sensibility  of  the  palate  were  extmct,  contact  caogiog  i 
reflex  contraction.) 

A,  The   piilato-pharyniieus    (phar\-ngo-BtaphyIin)   forma   ' 
posterior  pillar  of  tbefances,  and  has  a  triple  action;  it  approached 
its  fellow  Hke  a  curtain,  leaving  a  gap  of  about  a  centimetr^^ 
between  them;  it  pulls  down  the  soft  palate  and  at  the  som^^ 
time  pulls  up  the  pharynx. 

jThoso  actions,  which  have  been  doubted  by  some,  hare  b 
demonstrated  by  placing  a  rheophore  on  each  of  the  muBcles  at  U 
level  of  the  isthmus  of  the  fauces.]  .... 

B.  The  azi/giis  vnila  (paliito-staphylin)  does  not  merely 
shorten  the  uvula;  it  holds  it  up  forcibly  (il  la  redrrssr.  avtm 
Jarce),  while  it   carries  it  horizoutiilly  from  before  backwards 

This  fact  was  verj'  evident  in  a  patient  upon  whom  I  experimenter 


1  iS^ 


DlPnTEEKUL   PARALVSIB. 


S59 


in  tlie  presence  of  M.  Martin-MagroD  (liecnuse  llie  uvula  was 
long  and  a  pals^v  of  seaae  nnd  motion  in  the  entire  region 
enabled  me  to  excite  the  muscles  witLout  producing  reflex 
movements.)  The  uvula  was  seen  to  eborten,  and  then,  in 
moving  from  before  back,  tbe  tip  was  seen  to  touch  the  posterior 
pharyngeal  wall,  ^Vlien  I  tried  to  pull  it  down  mtb  a  hook  I 
felt  it  resist  Btrongly.  The  uvala  in  contracting  under  the 
mfluence  of  eleotrioity  involves  tbe  middle  part  of  the  soft 
palftte. 

C.  The  Icvnfores  phlat't  (piristaphi/Uit  interne)  raise  the  soft 
palate  by  acting  chiefly  on  its  middle  part,  so  that  tbe  membrane 
forma  a  curve  with  its  concavity  downwards.  When  these 
mnscles  are  contracted  to  their  full  extent  the  highest  part  of  tbe 
vault  formed  hy  tbe  soft  palate  is  about  a  centimetre  above  tbe 
horizontal  direction,  so  that  it  does  not  then  close  the  hinder 
opening  of  the  nasal  fossa,  altbough  it  lessens  the  size  of  it. 

By  the  light  of  these  facts  let  us  now  examine  the  mechanism 
of  the  second  period  of  swallowing,  i.e.,  what  lakes  place  after 
the  morsel  passes  the  isthmus.  The  lovalores  raise  tbe  soft 
palate,  giving  it  tbe  form  of  a  vault,  with  its  summit  about  a 
eenldmetre  above  tbe  edge  of  tbe  hard  palate.  The  size  of  the 
'  pharynx  is  thus  increased  for  tbe  reception  of  the  morsel,  .  . ' 

The  superior  constrictor  of  the  phaiynx  ought  to  contract  at 
the  same  moment  as  tbe  Icvatores  palati,  otherwise  tbe  morsel 
would  pass  upwards  to  tlie  nasal  fossffi,  for  I  have  shown  that 
during  the  contraction  of  tbe  Icvatores  per  se,  a  tolerable  space 
IB  left  between  tbe  edge  of  the  soft  palate  and  tbe  posterior 
pharyngeal  wall,  but  when  the  superior  constrictor  and  the 
levBtores  act  together  the  posterior  pharj-ngeal  wall  is  brought  in 
contact  with  tbe  free  edge  of  the  soft  palate. 

For  the  proper  understanding  of  this  action  of  the  superior 
oonstrictor  it  must  he  remembered  that  its  front  upper  edge  is 
•tlocbed  to  the  lower  part  of  the  internal  pterygoid  plate.  It  is 
especially  at  this  level,  which  is  above  the  soft  palate,  that  I  have 
felt  with  my  fingers  the  curved  fibres  of  tbe  superior  constrictor 
become  tightly  stretched  like  a  atraigbt  cord  during  tbe  con- 
tractiou  of  the  muscle. 

The  pulling  downward  of  the  soft  palate  immediately  succeeds 
the  action  I  have  just  described.  This  movement  is  brought 
•boat  by  tbe  tensor  palati  (peristaphylin  externe)  and  then  by  tbe 


pQlatiO-pliaryngeus  (pharyngo-Btaphylin).  The  tensor  palati  i 
Btretching  the  palate  transversely,  and  in  pulling  it  down  to  the 
level  of  the  hook  of  tho  internal  pterygoid  plate,  gives  it  a 
horizontal  direction ;  this  lowering  movement  ia  continued  or 
simultaneously  assisted  by  tlie  more  powerful  action  of  the 
palato-pharyngeus.  I  have  shown  above  that  the  palato- 
pharyngens  in  contracting  strongly  depresses  tho  soft  palate  so  as 
to  give  it  an  oblique  direction  from  above  down,  and  from  before 
back.  Thus  the  soft  palate,  which  till  now  was  thought  to  be 
passive  during  swallowing,  is  on  the  contrary  active  till  the 
morsel  is  driven  down  towards  the  gullet. 

But  the  morsel  pressed  upon  in  front  by  the  base  of  the 
tongue,  behind  by  the  constrictor  of  the  pharynx,  and  above  by 
the  depressed  soft  palate,  might  yet  escape  between  the  free 
edge  of  the  palate  and  the  back  of  the  pharynx.  This  ia 
happily  prevented  by  the  curtain-like  movement  of  the  posterior 
pillars  of  the  fauces  caused  by  the  contraction  of  the  palato- 
pharvngei  so  as  to  divide  the  pharynx  into  two  parts — an  upper, 
communicating  with  the  nasal  fossee,  and  a  lower,  which  holds 
the  morsel.  The  pillars,  however,  do  not  completely  meet,  bat 
leave  a  space  of  about  a  centimetre  between  them,  occupied  by 
tbo  uvula,  through  which  part  of  tho  morsel  might  yet  pass. 
Having,  in  fact,  caused  the  palato -pharyngei  and  superior  con- 
strictor to  contract  together,  I  could  easily  pass  a  caoutchouc 
sound,  several  millimetres  thick,  between  the  relaxed  uvula  and 
the  bock  of  the  pharynx.  But  if  I  then  caused  a  contraction  of 
the  azygos  uvulffi,  the  uvula,  in  becoming  shorter  and  forcibly 
stiffened,  touched  the  back  of  the  pharynx,  which  was  itself  put 
upon  the  stretch  by  the  superior  constrictor,  and  prevented  tbe 
passnge  of  tbe  sonud.  These  experiments  seem  to  me  to  prow 
that  the  azygos  uvulce  takes  an  active  part  in  the  second  period 
of  tho  act  of  swallowing  by  completely  closing  the  free  space 
which  still  exists  between  the  posterior  pillars  of  the  fouees 
during  the  contraction  of  tbe  palato-pharyngei. 

Application  of  the  above  faets. — -The  ideas  which  I  have  jnel 
advanced  make  the  study  of  partial  palate  palsies  singnlaily 
easy,  by  letting  us  know  exactly  what  should  be  the  chongGS  in 
form  of  this  membrane  and  its  pillars  in  action  and  at  rest,  and 
what  are  the  functional  troubles  resulting  from  paralyses.  I 
shall  give  a  rapid  survey  of  the  palate  palsies,  and  we  shall  set 
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progresa  whether  all  my  ideas  have  been  confirmed  by 
tHiology, 

J'artial  paUy  of  the  azyyos  uv^ilte  (palato-staphjlin).  —  In 
B-Buled  palsy  of  the  azygos  avalfe  the  uvula  ought  to  bend 
rards  the  sound  side.  This  Is  caused  by  the  preponderance 
the  tonic  force  of  the  healthy  muscle  during  rust,  and  it  is 
GvBsarily  increased  when  the  sound  muscle  ia  made  to  contract. 
I^ologiua]  obeerration  confirms  these  deductions  from  a  know- 
clge  of  the  healthy  action  of  the  muscle.  It  is  not  possible  to 
a  one-sided  palsy  of  this  muscle  aa  it  occurs  in  certain 
tstes  of  the  aeveDlh,  nben  the  uvuln  always  bcods  to  one  side 
iBO  at  rest.  A  palsy  affecting  the  muscles  on  both  sides  is 
t  HO  easy  to  detect,  because  in  this  condition  the  nvale.  is  merely 
pgtbooed  when  at  rest.  It  ia  only  by  tickling  it,  and  noting  its 
mobility,  that  wc  reco^ise  that  the  muscles  which  pull  it  up 
t  pAralyscd.  One-sided  palsy  of  the  uvuln  is  not  followed  by 
preciable  difficulty  in  swallowing  or  speaking,  although  a  palsy 
the  Bzygos  nvulic  on  both  sides  almoat  always  causes  a  lasting 
Oior  from  the  contact  of  the  m-ula  with  the  base  of  the  tongue, 
kicb  causes  incessant  swallowings,  as  if  there  were  a  foreign 
&j  in  the  plinryns.  On  carefully  questioning  these  potients 
I  l«uii  that  occasionally  fluids  pass  through  the  nose,  and  that 
ty  h«ve  a  alight  nasal  twang.  The  patieuts  complain  most  of 
I  Umiog  down  of  the  uvula,  and  to  relieve  them  of  this  trouble 
I  go  Eo  far  as  to  cut  it  off.  In  similar  cases  I  have  tried  the 
bet  of  local  faradisutiou,  which  has  always  cured  the  tronble 
reotoring  the  tonic  force  of  the  azygoa  uvule  and  giving  it  its 

contractile  power, 
J*aralyng  of  the  levatobeb  ntul  teksores  pal<tti. — Palsy  of 
!  levator  puluti  {penttaphyUn  interne),  which  is  the  most 
rcrfol  roiaer  of  the  palate,  ought  to  cause  a  depression  of  it 
ring  rest,  but  this  depression  is  slight  if  the  tensors  are  sound, 
in  these  cases,  we  excite  the  contraction  of  the  muscles  by 
3  uvula,  the  palate  does  not  form  a  vault,  with  the 
Dcavity  downwards,  but  ia  merely  stretched  truusversoly  by  the 
Bsora,  while  its  posterior  edge  is  a  little  depressed  by  the  palalo- 
(•rjTjgei. 

&atA\  ought  to  be  the  signs  of  a  localised  palsy  of  the  tensors 
I  llw  polalf,  bat  I  cannot  with  certainty  say  that  I  have  ever 
ao  thccc  muscles  paralysed  alone.     I  bare  merely  preaamptire 
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evidence  of  it.  Thus — 1.  I  have  Been  incompkte  palsies  of  t 
palftte  in  which,  on  tickling  the  utuIq,  the  paint o-pharjTigei  a 
the  pftlato-glossi  contracted  together,  while  the  palate  i 
completely  deprcBsod.  2.  I  have  seen  other  cases  in  which  | 
similar  excitement  of  the  uvula  caused,  besides  a  contraction  of  U 
palato-pharjugei,  a  little  raising  and  horizontal  stretching  of  tl 
palate,  doubtless  caused  by  the  tensors,  hat  no  raising  in  excess  o(>  i 
this,  and  no  vaulting  with  the  concanty  downwards.  Was  I 
deceived  in  thinking  that  in  this  case  the  levatorea  palati  were 
alone  paralysed  ?  In  this  last  case  fluids  returned  through  the 
nose  and  the  voice  was  nasal ;  hut  these  tronhles  were  macb  n 
pronounced  when  the  complete  depreesion  of  the  pnlatc  i 
nounced  the  paralysis  of  the  levtilores  and  tcnsorrs  jxiUiti  (p 
staphylim  internes  et  externes). 

ParalysiB  of  Ihc pdlato-phaTynfiei  (pUarifngo-staphyliiis). — Tb( 
lessening  or  loss  of  the  tonic  force  of  the  palato-phar^'ngei  o{>>| 
necessity  enlarges  tlie  curve  described  by  the  posterior  pillars  of 
the  fauces,  and  tends  to  diminish  or  abolish  the  prominence  of 
these  pillars  The  mechanism  of  this  change  in  the  form  of 
the  faucial  isthmus  is  explained  by  our  knowledge  of  the  action 
of  these  muscles. 

By  provoking  a  reflex  contraction  of  the  palato-pharyngei,  tlie 
signs  of  this  paralysis  are  made  plain.  For  their  curtaiu-like 
movement  no  longer  takes  place,  or  is  incomplete  or  limited  to 
one  side. 

Once  only  I  believe  I  have  seen  a  paralysis  of  the  palalo- 
pharyngei  alone,  in  a  case  where  the  other  muscles  of  the  palate 
had  recovered  iheir  movement  by  faradisation.  The  posterior 
pillars  and  their  curves  were  scarcely  to  be  seen  ;  tickling  the 
palate  caused  it  to  be  stretched  and  raised,  and  the  uvula  to  bo 
shortened  and  moved  back ;  but  the  posterior  pillars  remained 
widely  separated  from  each  other  and  failed  to  form  liy  their 
above  described  curtain-like  movement  a  partition  between  the 
mouth  and  nose.  The  voice  was  not  nasal,  but  swallowing, 
especially  of  drinks,  was  awkward.  Fluids  returned  through  tbo 
nose,  bnt  to  a  much  less  extent  than  when  all  the  paUtf 
muscles  are  palsied. 

Therapeutic  Action  of  Faradisafion. — Localised  faradisation 
usually  cures,  quickly  enough,  simple  palate  palsies  which  am 
not   symptomatic   of   glosso-laUo-laryngeal  paralysis.    I  have 
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applied  faradisation  to  many  cases  of  diphtherial  paralysis,  and 
aldiongh  they  had  resisted  (one  of  them  for  eight  months)  all 
previous  treatment,  they  were  all  cured  in  from  fifteen  to  thirty 

sittings I  advise  the  use  of  the  current  of  the  primary 

coil  with  slow  intermissions. 


Nervous  Aphonia. 

[Two  cases  of  nervous  aphonia  are  recorded  in  which,  afier 
the  failure  of  various  modes  of  treatment  (leeches,  blisters, 
purgatives,  cauterisation,  gargles,  and  Mont-Dore  waters),  a  cure 
was  affected  by  localised  faradisation.  The  faradisation  was 
applied  by  placing  both  the  rheophores  externally  over  the 
laryngeal  region,  or  by  placing  one  externally  and  introducing 
the  other  into  the  pharynx.  "By  directing  the  end  of  the 
rheophore  over  the  sides  of  the  inferior  constrictor,  it  is  possible 
to  reach  the  recurrent  laryngeal  nerve  which  animates  the  whole 
of  the  intrinsic  laryngeal  muscles."] 


CHAPTER  XXI. 

TROUBLES    OP   SENSIBILITY  AND    OF    THE    BEK8E8    TREATED   BY    ^ 
ELEOTRIBATION.* 

1.  Neuralffia.    A  severe  and  iiistantmieoua  pain  artijicia 
produced  on  Bome  part  of  the  skin  may  greatly  modify,  and  even 
cure,  neuratgi^i. 

[This  proposition  ia  coDsidered  to  be  proved  by  the  success 
of  many  modes  of  treatment.     Faradisation  is  a  very  efTectoiJ^H 
means  of  producing  the  nccGSBary  effect  npon  the  skin.]  ^H 

Sciatica  is  tliat  form  of  neuralgia  in  which  I  have  most  oflev^f 
had  the  chance  of  trying  the  therapeutic  use  of  furadiaation  of 
the  skin.  .  .  .  Very  few  sciatic  neuralgias  do  not  at  once  yield 
to  its  influence,  no  matter  on  what  point  of  the  skin  we  act, 
but  in  order  that  the  good  influence  may  be  felt  the  impression 
must  be  lively  and  euddcn.  It  is  not  uncommon  to  meet  with 
phlegmatic  patients  on  whom  the  most  intense  currents  only 
cause  a  slight  Beuaation.  In  these,  skin  faradisation  has  no 
influence  on  sciatica,  and  it  becomes  necessary  to  act  upon  some 
very  senaitive  organ.  Thus,  having  placed  the  rheophore  on  the 
loot  of  the  helix  (la  racine  de  I'helix)  in  many  patients  withont 
being  able  to  produce  a  lively  sensation,  and  consequently  to 
modify  the  neuralgia,  I  havo  seen  it  immediately  disappear  by 
faradisation  of  the  septum  naris  (sotis-cloison  nasale).  ^Xothing 
can  compare  with  the  pain  caused  by  the  stimulation  of  this 
region.  We  should,  therefore,  practise  it  with  care,  and  only  in 
extreme  cases.) 

This,  of  course,  does  not  refer  to  sciaticas  which  haye  theic" 
source  in  a  pm'ely  dynamic  trouble  [dans  un  trouble  puremcn^ 
difnamique),  nor  to  those  sciatic  pains  ^bich  are  due  to  inflam^ — ■ 
mation  or  organic  change  in  the  neiTe,  such  as  cancer,  or  th^^ 
compression  of  the  nerve  by  a  tumour.     These  latter  troubleic 
cannot  be  called  neuralgias,  and  it  would  be  absurd  to  expect  U 
cure  them  by  faradising  the  skin. 

»  From  L'EUclrUalim  Uxnliiie,  3rd  ed.,  pp.  798-826. 
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[Ihichcnne  recommenda  that  fara^iBation  shoald  ho  applied 
in  sciatica,  loco  dDlniti,  and  that  the  skiii  should  be  first  powdereil 
to  prevent  tbo  penetration  of  the  current.  After  the  first  appli- 
catioD  the  pain  is  usually  relieved,  but  one  sitting  is  sDldoni 
sufficient  for  a  cure.  This  treatment,  which  Duchcnne  hatt 
round  so  useful  in  eciaticn,  is,  he  says,  equally  applicable  to  all 
forms  of  neuralgia,] 

Case  No.  83.— In  1860  M.  X.  was  sent  to  me  by  Professor 
Nelaton.  He  had  suffered  from  neuralgia  of  the  sole  of  tbe  left  foot 
for  two  years,  which  he  attributed  to  a  tight  boot.  Tbe  "  painful 
spot"  (point  doutoureuj:)  was  over  tbo  aub-metutarsiil  prominence 
{"  saillie  iOus-7nctjilarsicnne").  so  that  during  standing  acil 
walking  tbe  pressure  of  the  ground  caused  inlolcrable  pain,  whicb 
radiated  to  the  sole  of  tbo  foot.  To  ayoid  this  pain  he  carried  bis 
foot  in  tbe  attitude  of  "  rariig,"  and  walked,  with  a  limp,  on  thp 
outer  side  of  it.  Tbe  neuralgia  had  resisted  a  variety  of  treat- 
ment. Vclpeau  had  caused  him  to  keep  his  foot  horizontal  for  a 
whole  year.  M.  Nelaton  had  ordered  an  apparatus  to  enable  bim 
to  walk.  Encouraged  by  success  in  other  eases  of  neuralgia,  I 
tried  the  effect  of  faradisation  of  tbe  akin.  After  some  minutes 
of  vety  powerful  faradisation  tbe  painful  spot  disappeared,  and 
the  patient  was  able  to  put  his  foot  to  the  ground  and  to  walk 
without  tbe  least  pain,  wbicb  he  bad  not  been  able  to  do  for  a 
year.  After  walking  for  three  honre  tbe  pain  re-appeared,  but 
leas  severely.  A  fiecond  application  on  tbe  morrow  caused  the 
pain  to  disappear  permanently.  Tbe  contractions  which  bad 
taken  place  in  order  to  avoid  placing  tbe  foot  flat  on  the  ground 
then  disappeared,  and  the  uses  of  bis  foot  became  normal. 

Nothing  is  more  difficult  tu  foretell  than  tbe  effect  of  faradisa- 
tion on  neuralgias.  Thus  one  case,  apparently  simple  and  recent, 
is  not  at  all  affected  by  it,  while  another,  on  the  contrary,  after 
resisting  for  years  every  method  of  treatment  will  yield  as  by 
enchantment  to  faradisation  of  the  aldn.  I  have,  however, 
remarked  that  those  cases  upon  whicb  faradisation  bas  produced 
an  immediate  effect  have  often  been  cured,  whereas  most  of  those 
which  have  not  been  influenced  by  tbe  first  application  have  not 
been  appreciably  modified,  and  have  not  yielded  to  this  mode  of 
treatment.     I  have  found  this  a  aigu  of  some  value  in  forming 
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a  prognoBiB,  and  it  haa  often  put  me  in  the  way  of  finding 
organic  lesion  or  inflammation  of  the  nerve  which  was  the  cai 
of  the  neuralgia. 

Case  No.  84. — My  lamented  master,  Chomel,  who  had  bi 
fered  from  obstinate  sciatica  for  two  years,  thought  that 
faradisation  might  relieve  him.  When  I  was  called  to  him 
I  shsTcd  this  hope,  all  the  more  so  because  at  that  time  I 
had  been  caring  several  obstinate  cases  of  neuralgia  by  fai 
disation  of  the  skin.  I  was  soon  undeceived,  for  the  treatmi 
which  I  at  once  applied  was  followed  by  no  relief.  This 
was  an  ill  omen,  nevertheless  I  hoped  that  a  second,  third, 
or  fourth  application  might  be  more  useful,  but  I  was  deceived. 
This  complete  failure  of  faradisation,  even  to  modify  the  pain, 
made  mo  donbt  the  uatore  of  the  lesion  of  the  sciatica,  and  these 
doubts  I  expressed  to  my  learned  confreres  who  were  in  attend- 
ance. A  dozen  applications  having  been  made  without  any 
result,  a  rectal  examination  was  made,  and  a  malignant  tumour 
was  found  in  the  pelvis  on  the  side  of  the  sciatica,  which  was 
the  cause  of  the  palus  felt  along  the  course  of  the  sciatic  nerve, 
and  eventually  proved  fatal. 

[Tic  douloureux. — The  so-called  epileptiform  neuralgia  of 
fifth  yields  to  treatment  by  faradisation  of  the  skin  only  wil 
great  difficulty  and  occasionally.     Ducheuno  records  two  sevi 
cases  which  were  cured  by  this  method  of  treatment,  bat  adds 
"  I  am  obliged,  alas !    to  counterbalance  the  marvellous  corefl' 
just  mentioned  by  saying  that  in  my  experience  such  cures  ore 
rare,  and  that  there  is  no  meana  of  foreseeing  the  result  of 
treatment."]  .  .  . 

Purdlyges  following  neuralgia. — I  may  here  state  my  opinion 
on  the  nature  of  the  paralyses  which  we  sometimes  see  after 
certain  painful  affections  styled  neuralgia.  It  ia  brie8y  this : 
"  In  all  paralyses  which  I  have  observed  following  so-called 
neuralgic  pains  in  mixed  nerves,  I  have  estabHshed  the  fact  that 
electro -muscular  contractility  ia  lost  or  lessened." 

This  is  one  of  the  signs  of  an  anatomical  lesion  of  motor 
nerves,  as  is  shown  in  the  chapter  devoted  to  paralyses  of  niiii 
nerves.     Consequently  it  is  not  possible  for  me  to  admit  that 
paralysis  can  be  produced  by  a  simple  neuralgia.     I  have  long 
held  this  opinion,  and  it  is  expressed  in  my  first  edition  of  the 
Electrisation  Localisie.     I  said,  and  I  still  believe,  that  these 
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Voold  be  neuralgias  are  due  to  some  organic  chanffe  in  the 
nerves.  .  .  . 

[^n^tna  pectoris. — Dncbenne  baa  found  that  faradisation  of 
the  skin  of  the  nipples  and  front  of  the  chest  has  had  the  effect  of 
checking  the  attacks  of  angina  in  some  few  cases.  His  most  re- 
maikablu  case  was  the  following,  of  which  we  give  an  abstract : — 

Case  No,  85. — Perone,  a  currier,  ait.  50,  was  seized  with 
his  first  attack  of  angina  on  November  29tb,  1852.  On  April 
-S8th,  1853,  he  camo  to  consult  Duchenne.  "  To  come  from 
Belleville  to  my  consulting-room  Perone  was  obhged  to  take 
a  carriage ;  be  could  not  come  up  the  stairs  to  my  room  without 
stopping  at  each  step,  feeling  a  tightness  of  the  cbest,  Sx,  After 
'»  quarter  of  an  hour's  rest  ho  was  perfectly  calm.  Auscultation 
and  percussion  revealed  nothing  abnormal  in  the  lungs,  heart, 
or  vessels,  and  the  pulse  was  natural.  Pressure  on  the  chest  at 
TftriouB  points  caused  no  pain," 

"I  then  asked  him  to  provoke  a  fit  of  angina.  It  was  only 
itecessary  to  stoop  doivn  as  if  to  seize  something,  nben  the 
following  series  of  phenomena  developed : — Acute  deep  burning 
pain,  with  a  feeling  of  tightness  at  the  level  of  tbo  upper  part  of 
■the  sternum,  radiating  to  the  left  upper  limb,  and  follon-ing  the 
'back  of  the  arm  and  outer  part  of  the  forearm  to  tcrminato  in 
the  index.  There  was  numbness  and  creeping  of  the  limb.  The 
iwo  hands  were  kept  folded  on  the  upper  part  of  the  chest,  as 
if  to  soothe  his  pain.  The  head  was  bent  forward,  and  the 
«honlder3  raised  and  pnshed  forwards  by  the  contraction  of  the 
'trapezii  and  pectoralea.  When  he  tried  to  stratghtea  himself 
lOr  depress  bis  shoulders,  the  pain  increased.  I  asked  him  to 
'Walk,  but  be  could  not  move  two  steps  without  sitting  down,  on 
account  of  the  increase  of  pain.  Respirations  short  and  hurried, 
-ieart's  action  violcut,  pulse  frequent,  face  red  and  injected,  eyes 
<«ide  open,  body  covered  with  abundant  sticky  (vistjueuse)  sweat, 
expression  of  extreme  anxiety.  The  sounds  ofthe  heart  and  lungs 
■were,  meanwhile,  quite  natural.  The  heart  was  of  normal  size, 
and  percussion  revealed  nothing  wrong  iu  the  chest.  When  the 
patient  tried  to  talk  his  words  were  clipped,  and  phouation, 
•vbich  was  difficult  and  feeble,  increased  the  pain.  Movement  of 
'tfaoracic  walls  normal.  No  pains  round  tbo  base  of  the  thorax. 
Jn  eight  or  ten  minutes  the  symptoms  began  to  subside." 

This  patient  was.roUeved  instantaneously  by  faradisation  of 
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the  uippIeB  and  Bternal  rcgioii,  and  attacks  provoked  i 
could  be  suppressed  at  will  by  faradism.  A  fortnight  after 
Beeing  Duchenno  for  the  first  time,  Pcrone  returned  to  his 
work,  and  had  had  no  further  attack  for  at  least  a  year  after- 
wards. 

Caution  mast  be  exercised  in  treating  cases  of  angina  with 
electricity,  becanse  patients  Bcmetimes  die  in  an  attack,  and 
death  may  in  such  case  be  attributed  to  the  treatment.  Dnchenne 
mentions  the  case  of  a  general  who  died  as  he  was  entering  the 
consolting-room,  and  before  any  application  of  electricity  had 
(luckily)  been  made.] 

"Perhaps,"!  WTote  in  my  fii-st  edition  (1855),  "it  will  ba 
Baid  that  I  have  established  the  good  influence  of  electrisation  of 
the  skin  in  angina  only  by  two  cases.  Faithful  to  the  principles 
which  have  always  guided  my  investigations,  I  ought,  no  doubt, 
to  have  waited  before  publishing  them,  till  time  and  fresh  ex- 
periment had  given  them  additional  value,  if  angina  had  not 
heen  so  rare  a  dlBeasc."  .  .  .  Since  I  wrote  this  I  have  obtained, 
in  my  civil  practice,  results  similar  to  the  preceding,  and  whicb 
confirm  the  value  of  faradisation  of  the  skin  in  cases  of  angina. 
Dr.  Boullet  has  applied  it  successfully  in  many  cases  of  this 
kind  of  neurosis,  vbich  he  has  communicated  to  the  Academy 
of  Sciences,  and  M.  Ed.  Becquercl  has  also  communicated  to 
the  Academy  (February,  18C9)  many  cases  of  cure  of  angiu 
obtained  by  the  same  measurea. 

I  have  also  made  some  researches  on  the  influence  of  faradisa- 
tion of  the  sldn  in  nervous  asthma ;  visceral  pains ;  and  in  a  case 
of  stabbing  pain  in  the  skin,  appearing  now  in  one  spot,  now  in 
another.  I  have  noticed,  in  these  cases,  that  faradisation,  applied 
to  the  painful  spot  at  the  moment  of  the  attack  of  pain,  has 
succeeded  after  all  other  remedies  had  been  exhausted.  I  do  not 
give  these  cases,  interesting  though  they  be,  because  they  we 
hut  isolated  facts  which  will  encourage  me  to  repeat  my  experi- 
ments, but  which  are  too  few  to  allow  of  any  conclusiona  beis;; 
drawn  from  them. 

[Duchonue  has  found  local  faradisation  of  use  in  the  treatmest 
of  hysterical  anffistliesia,  hysterical  hypenesthesia,  and  hyp«- 
ffisthesia  of  the  muscles,  as  well  as  in  certain  affecUons  of  tin 
Bpecial  senses  {e.g.,  paralyses  of  taste,  smell)  and  vision)  of 
"hysterical'.'  origin.] 
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of  this  aectioD  obliges  me  to  aay  liefore  beginning 
;  that  1   httvo  no  taste  for  purely  therapentio   ex- 
It  was  with  regret  that  I  saw  myself  engaged  in  the 
[>-therapeatio  experimunta  which  I  am  about  to  detail,  and 
1  of  explanation  is  necessary.     One  day  I  ironceived  the 
I  of  inresligntin^  the  functiouB  of  the  chorda  t)-mpani,  by 
DQtiUtiDg  it  through  the  external  auditory  meatus.     My  own 
)  Kud  those  of  my  friends  not  being  sufiicient  for  my  ex- 
pcriincnts,  I  borrowed  the  ears  of  deaf  gratuitous  patients,  to 
whom  I  held  out  the  inducement  of  possible  improTement.     By 
L^wiico  many  of  these  patients  were  cured  or  bettered.     This  is 
^^Bw  I  was  led  to  be  a  curer  through  my  physiologicAl  curiosity. 
^^Rese  cures  were  quickly  known,  and  then  deaf  and  deaf-mutes 
^^nm  MiDt  to  me  in  numbers,  and  whether  I  would  or  no,  I 
wmi  obliged  to  continue  these  empirical  experiments.      These 
results  seemed   to  me  sufficiently  important  to  form  the  sub- 
i  of  ft   monograph  which  I  published  in  1851.     The  facts 
toil  which  this  monograph  was  based   are  incontestable  and 
refolly   observed,   and   they   have  been   confirmed    by  fri'sh 
rvations  performed  in  public.     The  proteslations  of  certain 
Utats  who  still  deny  the  power  of  electric  stimulation  of  tho 
I  of  hcAring  in  nervous  deafness  compel  me  to  briefly  recall 

B  tacts 

Vodf  af  yracfdurt. — The  head  is  so  placed  that  the  esteninl 
tditory  meatns  is  perpendicular.  The  meatus  is  then  half- 
1  with  U'pid  water,  and  into  this  is  plunged  a  metallic 
re,  tkJciof*  care  not  to  touch  the  walls  of  the  meatus  nor  the 
tabroDk  tympani.  To  avoid  this  contact,  which  may  be 
iDlaily  produci'd  by  the  slightest  movement  of  the  head, 
L  Cbinidrfi  has  made  for  me  n  sxwcial  rheophore,  in  which  the 
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wire  is  isolated  by  an  ivoiy  covering,  and  is  preyenied  from 
touching  the  membrana  tympani.  Having  waited  till  the 
buzzing  caused  by  the  pressure  of  the  water  on  the  membrana 
tympani  has  disappeared,  the  ear-rheophore  is  connected  with 
one  of  the  conductors  of  an  induction  apparatus,  and  the  circuit 
is  closed  by  placing  another  moist  rheophore  on  the  mastoid 
process,  and  connecting  with  the  second  conductor. 

[The  induction  apparatus  used  for  this  purpose  must  be  capable 
of  very  delicate  graduation.] 


Electro-physiological  Phenomena. 

1.  The  rheophore  having  been  placed  in  my  own  extermi 
auditory  meatus   (previously  half-filled  with  water),   and  the 
apparatus  being  at  its  minimum,   I  perceived,  on  the  instant 
that  the  intermission  of  the  current  took  place,  a  little  dry 
parchment-like  sound,  a  crackling  which  I  referred  to  the  bottom 
of  the  external  auditory  meatus.     When  the  intermissions  were 
very  rapid  the  sound  resembled  a  crepitation,  or  the  noise  produced 
])y  the  wings  of  a  fly  flying  between  a  window-pane  and  the 
blind.      The  intensity  of  these  sounds  increased  with  the  force 
of  the  current. 

2.  To  the  auditory  phenomena  was  added  a  sense  of  tickling 
in  the  bottom  of  the  ear,  proportional  to  the  strength  of  the 
current,  and  absolutely  limited  to  the  point  at  which  the  sound 
seemed  to  originate. 

3.  After  a  certain  time,  and  with  a  certain  degree  of  tension  of 
the  current,  I  felt  very  plainly  a  tickling  in  the  right  sid^  of  tny 
tongue  at  the  junction  of  the  middle  and  posterior  thirds.  Ab 
the  strength  of  the  current  increased,  the  tickling  reached  the 
point  of  the  tongue,  where  I  then  felt  a  numbness  and  a 
disagreeable  pricking  which  was  not  actually  painful.  This 
experiment  is  often  followed  by  a  numbness,  and  sometimes  by 
an  over- sensitiveness  of  the  two  front  thirds  of  the  edge  of  the 
tongue,  which  persists  a  considerable  time. 

4.  It  seemed  also  as  if  my  tongue  were  dry  and  rough 
{rdpeuse)  on  the  side  operated  upon. 

Such  were  the  phenomena  which  first  attracted  my  attention, 
and  which  appeared  almost  in  the  order  I  have  indicated  in  the 
itients  who  were  submitted  to  this  experiment. 
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>.  I  most  mention  a  very  important  plienomenou  nhicli,  often 
enougb,  appears  when  the  stimnlation  is  sufficiently  energetic, 
yiz.,  the  production  of  a  peculiar  taste.  It  was  the  last 
phenomenon  to  attract  my  attention,  because  it  ia  masked  by  the 
tickling  and  pricking  which  accompanies  it.  It  would  pass 
anobserved  if  attention  were  not  directed  to  it.  Although  the 
taste  ia  feeble,  it  can  be  recognised  to  he  of  a  metallic  kind. 

6.  Finally,  aome  patients  perceived  with  each  intermission  a 
Inminous  sensation  {le  phosphene  tlectrique)  on  the  side 
stimulated. 
^^  7.  I  reserve  the  examination  of  the  effects  of  the  stimulation 
Hllf  the  chorda  tympani  on  the  Bccretiou  of  the  Buliva  in  man. 
H^  \_AHalysii  of  the  above  phenomena. — The  peculiar  sound  is 
caused  by  the  shaking  {/^hraitlrmcnl)  of  the  deep  parts  of  the  ear 
(ossicula,  membrana  tympani,  fenestra  ovalis}.  It  might  be 
BUppoeed  that  this  sound  is  caused  by  the  direct  stimulation  of 
the  auditory  nerve.  But  it  is  sufficient  to  refer  to  the  anatomical 
conditions  of  the  region  to  see  that  the  nerve,  enclosed  in  the 
petrous  bone,  ia  incapable  of  direct  stimuktiou.  In  fact  the 
membrana  tympani  ia  only  joined  to  the  iutemal  wall  of  the 
tympanic  cavity  {la  caisse),  or  the  membrano  of  the  fenestra 
ovalis,  from  which  it  is  distant  4  or  5  millimetres,  by  the  chain 
of  OBsicleB,  which  are  bad  conductors  of  the  electric  cm'rent.  A 
mach  more  intense  current  than  that  employed  would  be 
secessary,  in  my  opinion,  to  reach  the  internul  ear,  and  even 

»fcen  it  would  have  to  bo  proved  that  such  stimulation  could 
produce  a  sound  independently  of  all  i-ibratory  movement. 
I  have  proved  by  experiment  in  animals  that  the  vibration 
of  the  chain  of  bonea  is  caused  by  the  contraction  of  one  or 
more  of  tbo  muscles  of  the  ossicles.     It  would  be  hard  to  believe 

I  that  this  ribration  should  not  equally  be  produced  hy  faradisiug 
file  ear  of  man,  for  tbo  external  muscle  of  the  malleus,  which  is 
lltuated  in  the  upper  part  of  the  auditory  canal,  is  in  contact 
■ith  the  liquid  into  which  the  rheopbore  is  plunged. 
F  The  existence  of  this  muscle  is  not  universally  admitted,  bat 
h  not  the  constant  presence  of  tho  short  apophysis  of  the 
malleus,  which  ia  evidently  meant  for  the  reception  of  the 
tecdon  of  the  external  muscle,  aufhcient  to  show  that  the 
absence  of  this  muscle  is  merely  an  anomaly  ?  It  is  possible 
that  the  internal  and  anterior  muscles  of  the  malleus  are  also 


S72  NEBYOUS  DEAFNESS. 

stimulated  by  the  cnrrent,  but  it  is  enougli  to  show  that  the 
chain  of  bones  and  the  membranes  to  which  they  are  joined  are 
set  vibrating.  The  movement  of  the  fenestra  oralis  agitates 
the  fluid  of  the  labyrinth  and,  consequently,  the  aconfltie 
nerve. 

The  common  and  gustatory  sensations  produced  in  the  tongue 
are  explained  by  the  relations  of  the  chorda  tympani  to  the 
membrana  tympani.  The  chorda  tympani  separates  from  the 
seventh  nerve  just  before  its  exit  from  the  siylo-mastoid  fora- 
men, and  travels  by  a  special  canal  towards  the  tympanic  cavity, 
into  which  it  penetrates  by  a  hole  on  a  level  with  the  back  end 
of  the  transverse  diameter  of  the  frame  of  the  membrana 
tympani.  It  touches  the  membrane  before  passing  the  vertical 
branch  of  the  incus  and  the  handle  of  the  malleuB.  Finally, 
after  its  exit  from  the  cavity  {la  caisse)  by  the  fissure  of  Olaser, 
it  goes  to  join  the  lingual  nerve  with  which  it  ramifies  in  tbe 
two  front  thirds  of  the  tongue.  It  is  therefore  easy  to  see  how, 
in  our  experiment,  the  chorda  tympani  is  stimulated. 

It  is  this  stimulation  of  the  chorda  tympani  which  causes  tbe 
numbness  and  pricking,  &c.,  of  the  side  of  the  tongue ;  for  thiB 
sensation  occurs  exactly  at  the  point  where  the  nerve  sinks  into 
the  tongue,  after  joining  with  the  lingual. 

As  for  the  nerve  of  Jacobson,  the  branch  of  the  glosso-phaip* 
geal  which  constitutes  the  tympanic  plexus,  and  which  creeps 
along  the  posterior  wall  of  the  tympanic  cavity  and  the  great 
and  little  petrosal  nerves,  it  would  probably  require  a  rery 
intense  current  to  reach  them,  such  as  could  not  be  applied 
without  danger.  And  besides,  if  the  current  reached  these 
nerves,  the  excitement  would  be  evident  elsewhere  than  in  the 
tongue,  and  the  velum  palati  would  be  seen  to  move,  which  is 
not  the  case  in  these  experiments.  .  . 

From  various  experiments  and  from  pathological  experiences 
Duchenne  concludes  thus  :  *'  The  chorda  tympani  presides  ofv^f 
the  general  sensibility,  and  the  gustatory  sensibility  of  the  fro^ 
two-thirds  of  the  tongue  and  the  integrity  of  this  nerve  is  ntctt- 
sary  for  the  complete  exercise  of  these  functions  J"' 

.  .....  • 

The  influence  of  stimulation  of  the  chorda  tympani  on  ^ 
sub-maxillary  gland. — M.  Claude  Bernard  has  shown  that  section 
of  the  chorda  tympani  dries  up  the  secretion  of  this  gland. 
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eiperimeDtB,  aUliougb  repeated  a  hundred  times,  bad  not 

even  BiiBpect  tUe  existence  of  this  fact.     But  when  I 

Bornard's  important  discoverj-,  I  noticed  that,  by  my 

erf  famdisiug  the  chorda  tympani  in  man,  ealivution  is 

increased,  but  is  always  preceded  by  a  feeling  of  dry- 

tho  side  of  the  tongne  excited.     (Thia  I  had  already 

a  my  memoir  of  1851.)     Yet   the   Balivatiou^which 

Ijr  oceaired — was  never  sufficient  to  attract  the  attt^tition  of 

patient.     Thia  is  dtie  no  doubt  to  the  fact  that  the  stimula- 

of  th«  cliordu  t;-nipani  was  too  feeble  in  the  experiments 

nade  on  man.  .  .  . 

"Tli»  salivaiy  secretion,"  says  Bernard,  "ia  explained  by 

X  act  in  which,  as  in  all  Bimilar  CAses,  a  sensory  and  a 

oerre  take  part."     The  sensory  nerve  which  causes  the 

reaction  on  tho  sub-maxillary  gland  is,  according  to  this 

1  physiologist,  the  lingual,  while  the  chorda  tympani  is 

ly   motor,   a   power  which   it  derives   from   the   nt-rve   of 

berg,  which  constitutes  a  sympathetic  root  of  origin.  .  .  . 

DB  we  can  no  longer  sny  vrith  tho  late  Profissor  Berurd 

tlie  chorda  tympani  is  an  enigma  to  be  solved  by  the 

'  of  physiologists,"    for,    in    fact,    electro-physiological 

lents   in   man   and   animals,    mutually   coniplumeutary, 


Mi  thi!  chorda  tympani  presides  over  common  sensibility 
i>  in  tho  front  two-thirds  of  the  tongue. 
2.  That  it  has,  probably  by  reScx  inflaence,  an  effect,  probably 
aotiir,   on  the  sub-muxillary  gland,    without    which  it  cannot 
eecreto. 

Thrrapfutif  difduetiona.  .  .  I  knew  that  by  electrifying  the 
chorda  tympani  effects  were  produced  on  the  general  sensibility 
Mud  taste  in  the  tongne,  and  that  the  secretion  of  the  sub- 
niKiillari'  gland  wns  stimulated.  But  what  influence  could  such 
a  stimulation  produce  on  the  hearing  ? 

The  itlAse  ronnection  between  the  chorda  tympani  and  the 
'n'j'ii't  ii'  norre  has  been  shown  by  microscopic  research,  Trans- 
vyr»<.  ■'{ctions  of  the  pons  made  at  the  level  of  the  true  root  of 
Uie  si-vcnth  pair  show  that  there  is  a  branch  which  detaches 
l»lf  fntn  the  intra-bulbar  root  of  this  nerve,  and  courses 
D  witbiu  out  to  join  the  internal  border  of  the  true  root  of 
~       ,  put,  wd  llutiuw  poasas  ttam  heluiwl  ftwwudfl  in 
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the  intenial  nncleas  of  this  neire,  where  it  ramifies.  This 
anatomical  disposition  is  clearly  shown  in  Lockhart  Clarke's 
Atlas,  and  in  fig.  4,  pi.  9,  of  Bondanowsky's  Etudes  photo- 
graphiques  sur  U  tysttme  nerteux  de  Vhomme  (Piuis»  1870). 
This  plate  is  from  a  transverse  section  of  the  bulb  of  a  cat,  and 
Roudanowsky  proposes  to  call  this  connecting  branch  between 
the  seventh  and  eighth  pair  the  chorda  tympani. 

The  vibration  of  the  membrane  of  the  fenestra  ovalis  is 
mainly  dae  to  the  motion  of  the  chain  of  bones  caused  by  the 
alternate  sudden  tightening  and  loosening  of  the  muscles,  and 
the  consequent  agitation  of  the  fluid  of  the  labyrinth.  To  these 
movements  I  chiefly  attribute  the  powerful  therapeutic  action  on 
nervous  deafness  of  this  mode  of  electrisation. 

Look  at  the  care  with  which   nature  has   surrounded  the 
acoustic  nerve  in  order  to  keep  it  from  external  harm!    Not 
only  is  it  shut  in  the  petrous  bone,  away  from  all  outside  com- 
munication, but  it  is  also  immersed  in  a  fluid  to  check  moTe- 
ment.     From  this  we  can  understand  how  this  nerve,  soft  and 
pulpy,  should  be  sensible  to  the  lively  agitation  of  the  labyrinthine 
fluid  which  usually  moves  but  feebly  under  the   influence  of 
the  sound  waves  which  knock  against  the  membrana  tympani.  I 
cannot  explain  in  any  other  way  the  curative  action  exercised  on 
the  organ  of  hearing  by  an  electrical  excitation  apparently  so 
feeble. 

Cases  showing  the  curative  value  of  Faradisation  of  the  MutcUi 
of  the  Ossicles  and  of  the  Chordu  Tympani. 

The  cases  in  which  I  have  successfully  tried  this  mode  of 
electrisation  may  be  classed  among  the  nervous  deafnesses,  it'$ 
cases  of  deafness  in  which  during  life  no  organic  lesion  is  found. 
These  cases  are  numerous  enough,  and  have  been  carefnUj 
collected.  They  belong  to  various  classes  of  nervous  dea&ess 
which  I  shall  rapidly  review. 

1.  Hystencal  deafness.  In  the  first  rank  of  nervous  deafiaesSf 
and  most  certainly  curable,  I  shall  place  deafness  belonging  to 
the  hysterical  state.  In  a  former  edition  I  gave  a  single  case  tf 
an  example,  of  which  the  following  is  a  summary : — 

Case  No.  86. — Hysterical  deafness  of  many  months  standing 
rapidly  cured  by  faradisation  of  the  ossicles  and  chorda  tympini* 
....  This  form  of  deafness  is  often  complicated  by  noisefl 
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1  the  ear,  and  it  is  not  always  complete.  Usaallj  tho  trouble 
litis  only  on  the  left  side  like  the  other  senRory  and  motor 
cables.  Sometimes,  however,  it  is  double,  but  worBo  on 
ke  left  side.  .  .  .  About  eight  cebcb  out  of  ten  are  cured  hy 
lis  treatment. 

[FAradisalion  of  the  external  ear,  or  even  of  distant  parts  of 
ID  body,  is  sometimes  cITcctaal  in  these  cases,  and  sometimes 
ly  sudden  stimnlns,  such  as  the  forcible  injection  of  water  into 
le  car,  will  cure  the  case,  but  faradisation  of  the  ossicles  and 
torda  tytupani  iu  the  manner  indicated  is  on  the  whole  thi) 
Mt  way  of  treating  them.] 
2.  Qttinine  dfafness.  —  [Duchenne    has   cured   one  ciise   •>( 

from  quinine  by  faradisation,; 
S.  DeafnetB  following  continued  fcvera,  or  of  unknown  came, 
Uing  from  ten    to  twenty   years,   and  Tcaistmg  all  prci'tom 
tattneHl. 

[In  the  previoaa  edition  Duchenne  has  given  the  history  of  a 
ir  coses  in  which  the  recovery  by  faradisation  was  remarkably 
Ipid,  even  when  all  othermethodsof  treatment  hadfailed.j  .  .  . 
Proffncitie  eignt  obtained  by  faradiaing  the  ossicles  and  the 
onta  tympani.  .  .  . 

The  diagnosis  of  nervous  deafness  is  not  so  simple  a  matter. 
cam  no  longer  say  with  Kramer,  "When  the  absence  of  all 
tiblo  change  iu  the  external  meatus  or  the  middle  car  has 
eatobliBhed,  one  may,  without  fear  of  deception,  diagnose  a 
rvotis  deafness."  There  are  undoubtedly  changes  of  the  internal 
id  aiiddlo  var,  the  diagnosis  of  which  is  yet  unknown,  and 
lloli  till  now  have  been  inevitably  confounded  with  nervous 
■fiieaa.  It  is  obvious  how  important  it  would  be  iu  practice  to 
■tin^iKh  these  cases  from  each  other.  This  has  been  felt  hy  M. 
bJlippeaox  (do  Lyon)  {Bulletin  dc  thirapeutique,  t.  liii.  p.  45t!), 
lo  Elntt  recognised  "that  there  were  a  certain  number  of  deaf 
nous,  who  in  spite  of  their  trouble  perceived  very  distinctly, 
Hler  the  inlluence  of  electricity,  the  diaracteristic  pain  at  the 
UDt  uf  the  tongue,  while  in  others  this  sign  was  completely 
sent."  Hanng  then  remarked  that  be  could  not  obtain  cither 
ra  Of  Ltuprovement  in  the  latter  cases,  he  concluded  therefrom 
B  was  vcr)'  rationnl)  that  in  these  cases  deafness  is  incurable. 
I  un,"  says  be,  "  so  Uttle  encouraged  by  the  success  obtained 
pftlieats  who  have  not,  under  electric  exflorstion, 
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giyen  eyidenoe  of  the  ehaneteristic  sign  which  I  am  tiying  to 
bring  to  light  in  this  memoir,  that  now  I  absolutely  refuse  to 
treat  those  cases  of  old  dea&ess  in  which  the  patients  do  not 
feel,  under  electric  stimulation,  the  peculiar  sensation  which  in 
health  is  felt  at  the  point  of  the  tongue." 

[Duchenne  says  that  the  conclusions  drawn  by  Philippeaux 
firom  the  absence  of  the  lingual  sensation  go  beyond  what  is 
logically  permissible.  He  urges  that  the  chorda  tympani  may 
be  damaged  while  the  acoustic  nerve  remains  sound,  and  he  has 
known  the  tongue  sensation  absent  in  persons  who  heard  per- 
fectly well,  and  he  records  an  instance  of  its  absence  in  a  case  of 
facial  palsy  of  '^  rheumatic  origin,*'  although  the  hearing  was 
perfect.  He  also  alludes  to  cases  of  deafness  in  which  the 
tongue  sensation  was  absent,  which  were  completely  cured  by 
faradisation. 

This  new  prognostic  sign  would  have  a  much  greater  value  if 
thereto  were  added  an  absence  of  the  special  noise  which  is  heard 
at  the  bottom  of  the  ear,  because  this  noise  is  caused  by  the 
vibration  and  crackling  of  the  membrana  tjmpani  and  fenestra 
ovalis.  If  this  noise  is  not  noticed  during  the  operation,  the 
anatomical  or  dynamic  lesion  of  the  acoustic  nerve  must  be  of  a 
serious  nature.] 

To  conclude ;   from  the  previous  facts   and  considerations  it 
follows — 

1.  That  hysterical  nervous  dea&iess  is  usually  cured  by  this 
method  of  faradisation. 

2.  That  some  forms  of  deafness,  following  eruptive  and  con- 
tinued fevers,  may  be  cured  by  faradisation,  although  the  cases 
be  old  and  their  resistance  to  previous  modes  of  treatment  may 
have  led  them  to  be  regarded  as  incurable. 

3.  That  the  effect  of  this  mode  of  treatment  is  probably  due 
to  the  waves  caused  in  the  fluid  of  the  labyrinth  by  the  vibration 
of  the  chain  of  bones  and  the  fenestra  ovalis. 

4.  That  electric  exploration  of  the  ear  furnishes  no  pathog- 
nomonic sign  of  the  incurability  of  deafness. 

Deaf-mutism. — After  the  facts  reproduced  above,  I  related  a 

case  of  half-cure  of  a  congenital  deaf-mute  by  the  same  process 

of  faradisation.     '*  This  case,**  I  then  wrote,  **  has  been  rigorously 

nd  scientifically  observed,  and  affords  every  guarantee  of  honesty 

id  authenticity.     It  has  now  been  tested  by  time.     The  child 
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Iccsme  hs]f-deaf,  developed  speech,  and  was  educated  with  the 
help  of  its  hearing.  It  becomos,  then,  a  dutj  to  publish  it, 
(Jthongb  I  shull  bring  many  jeers  apon  myself  by  doing  so." 

[It  is  admitted  that  in  some  cases  of  coDgenital  deaf-mutism 
DO  organic  deformily  or  lesion  is  discoverable  in  the  ear  or  brain, 
tfni  DuchutiDo  protests  against  the  hasty  assertion  of  Muui^ro 
{Oazette  MMitvile  <ie  Pang,  1848)  that  such  cases  depend  on  a 
diaugo  in  tbo  nervous  system,  and  are  necessarily  incurable, 
ichenne,  in  18G1,  stated  that  out  of  seven  deaf-mntes  upon 
Irbom  he  had  practised  faradisation  of  the  chorda  tympaui  and 
teiclcs,  one  became  half  deaf  (alluded  to  above),  two  improved 
irkably  as  regards  their  hearing,  and  four  remained  un- 
Ibkuged.  It  would  not  be  rational  to  treat  a  cougenilul  deaf- 
^ate  without  tirat  diagnosing  the  cause  as  far  as  possible.  We 
illinild,  therefore,  ascertain — (a)  If  the  external  meatus  and  the 
Lachiau  tube  are  in  a  normal  state ;  and  (h)  if  faradisation 
roJacea  the  Ungual  sensation  and  the  buzzing  nobe.  If  the 
tor  plicuomi^na  are  present  wo  may  assume  the  integrity  of  the 
^ord*  tytnpani  and  acoustic  nerve.J 
)  Dachenne  draws  the  following  conclnsions : — 

.  There  is  a  kind  of  deaf-mutism,  congenital  or  otherwise, 
a  entirely  independent  of  all  iipprcoiable  anatomical  change.  ' 
ko  oDC,  lh<!refoi'e,  ia  justified  in  saying  that  tliis  kind  of  deaf- 
pntism  IB  incurable. 

'  S.  Elealrical  exploration  enables  us  to  decide  almost  with 
taiu^  that  the  deiif-mntism  is  not  caused  by  organic  change. 
I  8.  Facta  ahow  that  nervous  deaf-mutism  can  be  improved  by 
idimtioD  of  the  chorda  tympani  and  the  muscks  of  the 
a ;  bat  till  now  tbia  motle  of  treatment  has  never  produced 
mora  than  a  half-cure. 

4.  This  statu  of  holf-denfness  obtained  in  the  congenital  doaf- 
ttube  baa  a  rapid  and  happy  influence  on  the  tbild's  morals  and 
otions  innttimeiilii  nfffcli/a),  and  on  its  capacity  for  education. 
[|  fellows  speech  to  bu  taught  by  the  aid  of  hearing. 
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CHAPTER  XXm. 

PABALTSIS  OP  THE   XUSCULAE  AND  ABTICULAB  8BN8IBII*ITT.* 

Proofs  of  the  existence  of  an  electro-muscular  sensibility. — 
Mention  is  often  made  of  "  electro-muscular  sensibility "  in 
this  book.  I  first  tried  to  show  experimentally  the  existence  of 
this  mnscolar  faculty.  I  next  showed  its  importance  in  the 
diagnosis  and  prognosis  of  many  forms  of  paralysis  whose 
electro-pathology  I  have  studied.  To  deny  in  the  present  day 
that  muscles  are  endowed  with  this  sensibility  is  to  doubt  a  &ct 
firmly  based  on  experiment. 

Nevertheless,  a  German  pathologist,  Bemak,  whose  heresy 
concerning  Hallerian  irritability  I  have  already  had  to  contest, 
has  also  denied  the  existence  of  electro-muscular  sensibility.  I 
feel  bound  to  defend  this  doctrine. 

A  single  experiment  is  enough  to  show  that  muscle  is  sen- 
sible, viz.,  that  which  I  made  at  the  Hotel  Dieu  by  faradising 
the  bare  muscle  of  a  wounded  man.  I  said  that  this  patient 
felt  a  dull  {gourde)  sensation  during  the  faradisation  of  bis 
muscular  fibres.  Remak  has  concluded  from  it  that  muscle  is 
not  sensible,  as  if  a  "  dull  sensation  '*  meant  "  want  of  sensa- 
tion." 

In  truth  this  way  of  reading  and  interpreting  an  author  is 
enough  to  drive  one  to  despair !  In  point  of  fact  I  have  staiei 
(and  proved  by  facts)  that  muscular  sensation  is  dull  when  the 
intermissions  of  the  current  are  long,  but  that  the  sensation 
increases  as  the  intermissions  become  so  rapid  as  to  produce 
tetanus.  And  Bemak  has  not  understood  a  word  of  it,  and 
has  made  me  say  that  the  direct  excitation  of  the  muscle 
is  always  dull  and  painless  (indolente),  whence  he  concludes  that 
muscle  is  not  sensible  ! 

In  order  that  no  one  shall  be  able  in  future  to  interpret  in 
this  strange  way  the  experiment  which  I  made  upon  the  naked 

•  From  VEUctn$aii<m  Loealiiu,  8rd  ed.,  pp.  760—797. 
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moBcIe,  I  ha\'o  repeated  it  pablicly  at  the  Hotel  Dieu,  nniler  the 
•yea  of  M.  A.  Richard  (provisionally  in  charge  of  M.  Langier's 
lorgical  wards),  hy  acting  on  a  portion  of  the  haie  pectoralin 
nsjor  in  a  patient  whose  ekiu  and  Eubcutancoua  nerves  had  been 
KtDoved  daring  a  snrgicai  operation. 

In  this  cast!  the  rhcophore  was  applied  to  the  muscalor  tisaae 
■t  a  distance  from  the  paints  of  entrance  and  exit  of  the  nerve. 
The  Bouaation  caused  by  the  contraction  wae  dull  when  the 
Borrtiut  was  moderate  and  the  intermissions  equal  to  a  second ; 
t  increased  in  severity  in  proportion  to  the  shortening  of  tht 
Dterinissions,  bo  that  the  pain  became  intense  when  the  inter- 
Uiietons  were  sufficiently  rapid  to  cause  tetanus  of  the  muscle. 

Puiiing  to  pathological  obsen-ationa  we  must  bear  in  mind 
lues  of  injury  to  the  musculo-spiral  nerro.  If  the  wet  rheo- 
ihwns  are  placed  on  parts  of  the  skin  which  have  presen'ed 
Uiir  eeusibility  and  over  maaclea  snpplied  hy  the  damarrcd 
rre,  the  patient  feels  nothing ;  but  if,  on  the  other  hand,  the 
lenus  of  till!  skin  are  damaged  and  the  nerves  of  the  muscles 
fe  sonod,  scnsatiuus  are  caused  by  tiie  moist  rbeopbores  which 
U  only  bo  attributed  to  the  sensibility  of  the  muscles.     These 

n  Cuts  which  Sjieak  for  themselves 

Nothing  ia  easier  to  observe,  with  the  help  of  electro- muscular 
Sploration,  than  the  phenomena  which  prove  the  existence  of 
tucalar  seusihility.  My  long  researches  on  tliese  facts  are 
all  known,  and  the  deductions  which  I  have  drawn  from  them 
r  idd  in  the  diagnosis  and  prognosis  of  muscular  troubles  have 
len  tborouglily  appreciated.  The  accuracy  of  many  of  these 
tbserrationB  has  been  established  by  other  observers. 

Wvll,  Iteiuak  BOppreescs  all  my  work  with  a  stroke  of  his 
len  and  says  that  muscles  have  no  sensibility  I  And  upon  nhat 
low  snoh  an  assertion  rest  ?  Not  upon  numerous  pathological 
esearobrs,  for  he  has  not  made  one,  nor  upon  long  meditations, 
mt  upon  a  few  uxpci'iments  (of  which  I  have  given  as  an  example 
u  the  Gmt  part  of  this  hook  that  which  he  mado  upon  tho 
npeziax),  exi>erimeuta  upon  which  no  serious  discussion  is 
pOffiihle. 

I  caaiiot  help  doing  prompt  justice  to  many  other  inaccurate 
■BMrtioDH  ileduced  by  Rcmak  from  Lis  experiments.  According 
to  Qiii  observer,  the  contraction  of  a  muscle  caused  by  exciting 
it*  nerve  is  not  accompanied  by  sensation  (from  this  fiict  he  has 
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clear  than  on  the   Eound   side.     The   onlj   fuuctional   troubl 
i-iiuaed  by  the  insensibility  of  the  limb  was  a  great  clamsineBSi 
iind  a  soDBntion  of  extreme  heaviness  and  fatigue  which 
constant. 

Ouce  npou  the  scent  for  functional  troubles  caused  by  the  loss 
of  articular  sensibility,  I  was  not  long  in  finding  other  cases.  I 
have  often  demonstrated  these  phenomena  in  different  hospitals. 
I  have  sbonTi  that  articular  insensibility  is  sometimeB  partial, 
and  may  be  limited  to  one  or  more  of  the  little  joints  of  the 
lingers  whose  movements  are  no  longer  perceived.  I  have  on 
i\'.<i  other  hand  discovered  that,  in  certain  cases  of  locomot 
ataxy,  patients  who  have  preserved  to  a  fair  extent  the  Bensibilitj 
of  the  skin  and  muscles  of  a  limb  could  no  longer  perceive  in 
davit  the  movements  given  to  the  joints  of  the  limb,  nor 
various  attitudes  given  to  it. 

Since  the  case  mentioned  above,  I  have  collected  many  like  iti 
which  afford  fresh  proof  of  the  importance  in  locomotion  of 
iirticular  sensibility.  I  have  quite  recently  (while  correcting  the 
proofs  of  these  pages)  seen  a  fresh  case  at  the  Lourcine  Hospital 
under  M.  Foamier.  This  pathologist,  who  has  made  intereatiag 
investigations  on  the  sensory  troubles  of  secondary  syphilis 
(Alfred  Fournier,  dc  I'Analgisie  syphilitique  sccondnire,  1869), 
having  invited  me  to  analyse  these  disorders,  I  noticed  in  many 
of  his  patients  the  different  forms  of  sensory  paralysis  which 
form  the  subject  of  this  chapter.  The  following  is  a  smnmaiy 
of  a  case  showing  in  the  same  subject  the  relative  importance  of 
articular  and  muscuhir  sensibiUty  in  locomotion  : — 

Case  No.  88.— L.  N.,  a  woman  aged  22,  not  hysterical,  ad- 
mitted August  3rd,  1871,  for  a  chancre  on  the  ^^llva.  About 
Ihree  wet'ks  after  infection  there  appeared  with  the  secondary 
phenomena  sensory  troubles,  which  became  general  instead 
of  being  locahsed,  as  usually  happens  iu  the  seats  of  election 
pointed  out  by  Fournier.  Thus  the  limbs  had  lost  the  sense 
lif  touch  and  pain,  but  preserved  the  sense  of  temperatnre; 
pressure  on  the  muscular  masses  was  not  felt,  neither  was 
electro- muscular  stimulation,  yet  as  long  as  she  could  see, 
locomotion  was  normal ;  but  as  soon  as  she  was  deprived  of  sight 
she  manifested  the  troubles  which  have  just  been  described,  and 
which  have  no  relation  to  those  seen  in  the  inco -ordination  of 
locomotor  ataxy.     If,  when  she  was  lying  down  with  her  eyea 
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acd,  movements  were  impreesed  npon  the  joints  of  her  logs, 
pu  <lii]  not  feel  tbem,  and  had  do  ken  of  the  changes  in  pusitioa. 
!bo  same  experitnents  repeated  on  the  arms  gave  different 
Hts,  and  although  the  sensihiUty  of  the  mnscles  and  skin 
i  profouD'lly  aETected,  she  perceived  the  slightest  movement 
mmnnicated  to  the  joints. 
[  In  short,  the  experiments  made  upon  this  patient  left  no  donbt 
\  tbo  minds  of  those  present — 1.  That,  in  spite  of  the  absence 
7  mnRcular  and  cutaneons  sensibility  in  the  upper  limbs,  she 
ivcd  the  movements  impressed  upon  the  joints,  and  was 
Irwre  of  tbo  attitude  of  her  limbs.  Consequently  the  faculty 
lowa  as  " muscular  range"  and  the  " aentu  of  muscular 
ritff  "  has  no  sigDiliciince,  and  is  only  u  mytb  imagined  by 
uiea  Bell.  2.  That  in  the  eame  patient  (the  muscular  and 
meotia  sensibility  of  the  logs  being  in  the  same  condition  us 
t  of  tho  arms)  the  sense  of  movement  of  the  joints  of  the  legs 
tnd  of  the  attitudes  im)>ressed  upon  them  was  entirely  abolished. 
Coo»oi)ncully  the  faculty  called  miixculur  tcime  or  the  sense  of 
ucaUtr  actitit>f  belongs  in  reality  to  the  surfaces  of  the 
ts. 

Il0  following  case  shows  the  absolute  independence  of  the 
o  of  touch  and  the  sense  of  pain,  first  discovered  by  Bean  : — 
ftue  Ko.  89. — I  saw  with  M.  Gery,  senior,  a  female  colorlst, 
I  blutda  were  comph^toly  deprived  of  sensibility,  but  in  a 
j^ercot  manner  on  the  two  sides.  The  right  baud  had  lost  touch 
preserved  piiin,  while  ou  the  left  side  the  reverse  was  the 
Od  tile  left  side  the  strongest  electrical  currents  and  actual 
btery  produced  not  the  slightest  sensation,  although  she  per- 
Evcd  the  slighti-st  rubbing  of  the  skin,  and  recuguised  objects 
1  to  her  witbuut  looking  at  them.  On  the  right  side  she 
t  acDsihle  to  painful  stimulation,  but  had  lost  muscular  sen- 
kUity ;  8bc  did  not  recognise  objects  placed  iu  the  bnnd,  and  if 
prived  of  sight  she  let  them  drop.  These  phenomena  of  touch 
k(t  fHun  quite  isolated  in  each  hand  and  iu  tho  same  person  are 
F  rum&rkablc.  The  nature  of  this  affection  is  not  known  to  us. 
was  not  hysterical.  She  bud,  from  somo  cause 
kknowu,  suffered  for  some  years  from  pain  iu  the  forcaru).  In 
Bit«,  however,  of  the  loss  of  muscnlur  sensibility  all  the  move- 
entfi  of  the  hand  and  lingers  wero  perfectly  normal,  and  wero 
1  wiiely  and  neatly  when  she  was  allowed  to  look. 
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Generiil  concbisioTu.  S 

1.  The  existence  of  muscular  sensibility  cannot  be  doubted. 
Theoretically  admitted  by  Charles  Bell,  who  proposed  to  call  it 
"  muscular  sense,"  it  is  demoDstrated  both  by  electro -muscular 
exploration  and  by  pathological  observation. 

2.  Muscular  sensibility  and  the  muscular  sense  of  Bell  (called 
the  "feeling  of  muscular  actinty  "  by  Gerdy)  are  one  and  the 
same  thing,  which  ia  only  a  form  of  common  sensibility,  and 
has  no  right  to  take  rank  with  the  special  sciiaea. 

3.  Strict  observation  of  cases  collected  by  myself  proves  that 
mnscvilar  sensibihty  has  not  the  importance  assigned  to  it  by 
Ch.  Bell ;  and  that  troubles  in  locomotion  attribated  by  him 
solely  to  a  paralysis  of  this  faculty,  were,  in  reality,  mai 
caused  by  a  concomitant  paralysie  of  the  articular  sense. 


laLnh^ 
tco^H 


Symptoms. — Paralysis  of  muscular  sensibility  is  asnally  ac( 
panied  by  paralysis  of  voluntary  contractility.  It  is  met  with, 
however,  among  patients  who  have  motor  power,  sufficiently  often 
to  observe  the  functional  troubles  which  it  causes  in  their 
movements. 

When  paralysis  of  muscular  sensibility  exists  alone,  vre  see 
that  the  patient  does  not  perceive  the  contractions  caused  by  the 
most  intense  and  most  rapid  induction  currents  localised  in  the 
muscles,  and  that  he  does  not,  even  in  the  dark,  suffer  from 
any  apparent  trouble  when  using  the  limbs,  which  are  the  seat 
of  this  paralysis.  He  merely  feels  a  kiud  of  heaviness  and  great 
fatigue.  With  his  eyes  shut  he  has  knowledge,  as  usual,  of  the 
movements  impressed  upon  his  limbs  and  their  attitudes.  He 
appreciates  the  weight  of  objects,  but  with  less  accuracy  than 
on  the  sound  aide. 

If,  as  is  usual,  the  paralysis  of  muscular  sensibility  is  com- 
plicated by  loss  of  touch  and  pain  in  the  skin,  tliere  is  added 
to  the  above  signs  a  difficulty  and  clumsiness  in  muscular  actions. 
but  then  the  movements  and  different  attitudes  of  the  limbs  arc  still 
perceived.  It  is  not  the  same,  however,  when  paralysis  of  joiat- 
sensibility  is  added  to  paralysis  of  muscte-scnaibility.  Then  in 
the  dark,  or  with  closed  eyes,  there  appear  great  troubles  in 
locomotion,  which  have  been  erroneously  attributed,  and  for  a  Jour 
time  by  myself  also,  solely  to  the  loss  of  muscular  sensibility. 
In  this   condition   the  patient  can  move  his  limbs  nataraUy, 
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prorUlcd  ho  cut)  see  Lhem,  aod  lie  can  walk  with  proclsion  nnd  in 
tiinp,  and  can  nee  liia  upper  limbs  adroitly  for  delicate  maimal 
tvork,  altlioii(,'li  the  wsDt  of  touch  bothers  him,  nud  he  cannot 
api>r<'<:iat4t  tho  weijjht  of  objectB  which  he  holds. 

But  directly  he  is  deprived  of  sij^ht  he  can  no  longer  regulate 

Ilia  steps  when  walking,  and  this,  as  well  as  the  uiaintenunco  of 

_hi»  Ittkuoe  when  Btandiiig,  becomes  difficult,  if  not  impossible. 

He  ua  longer  has  knowledge  of  the  movemouts  of  hia  limbs,  even 

prhen  he  moves  them  himself,  and  if  he  keeps  them  forcibly 

1  or  extended  he  does  not  feel  any  forue  with  which  one 

u;  oppose  their  position,  and  finally  he  has  no  lon)i;«r  any 

wwledge   of   the   cliiuiges  in   position  which   one   may  give 

«in. 

These  fnnctionnl  troulilea  are  chiefly  caused  by  loss  of  arti- 
islar  wnsibility,  for  they  are  seen  in  eases  whei-e  this  is  at  its 
mnm,  and  the  loss  of  muscle  and  skin  sensibility  is  in- 
[nptet«,  whiU,  as  we  have  seen,  the  loss  uf  muscle  and  skin 
pituibility  does  not  cause  the  same  troubles. 
I  DuoN'osis.  .  .  .  This   couditiou  is  most  likely   to    be  cou- 
D<lml  willi  locomotor  ataxy. 
Before  I  had  studied   locomotor  ataxy  Bnfflciently  deeply  I 
ribuled  tlie  loss  of  co-ordination  to  loss  of  muscle  and  joint 
msibility,  but  a  comparison  of  the  movemouts  in  the  two  con- 
ations liaa  enabled  me  to  show  the  inexactness  of  this  explana- 
I  flball  show  that  such  a  confusion  is  not  possjblu  when 
a  phenomuDa  are  carefully  studied.  .  .  . 
'  Co-ofdiuatiiin   of  movem>tiit   is  composed   of  two    kinds   of 
pasettUr  functions,  either  of  which  may  be  damaged,  and  thus 

B  twodof^rees  of  co-ordi native  trouble. 
I  To  tb«  first  I  give  the  name  of  "  harmony  of  the  anlagonitts," 
Irbile  Iho  second  is  constituted  by  the  instinctite  or  ralnntfir^ 
Ear   aisociatiom   which    govern   aU   physiological    move- 
tttA.  .  .  . 

>  fliirmoH!/ and  dUroitl  of  the  antationmng  miuclft. — Contrary 
»  Ute  doctrine  of  Giilou  on  the  inaction  of  the  antati'onising 
daring  voluntary  movcmeuts,  a  doctrine  which  has 
,  &[im  ago  to  aye  to  tbe  present  time,  I  have  shown 
Bfinieulally  that  every  voluntary  movement  ia  the  result 
lfft<loable  nervoos  excitation,  in  virtue  of  which  two  kinds  of 
pOKles  hnviu"  a  ciinlrary  acLiou  l>.^.,  flexor  and  extensor)  ate 
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put  in  action  a:  ihe  saxne  time,  the  one  set  to  cause  the  moTe- 
men:  &^i  the  other  to  check  it.  Without  this  kind  of  co-open- 
lion  H'.'Udariie*  of  the  antagonists  the  moTement  ineritably 
I>5es  i:s  precision  and  snreness.  This  most  be  an  elementanr 
principle  in  mechanics,  and  it  is  remarkable  that  it  should  haTe 
escaiicd  the  deeplv-thinking  author  of  Dt  usu  Partium.  If,  in 
iicij  a  litUc  force  le  applied  to  a  lerer,  von  will  see  that  it  is 
impossible  ;o  SLop  exactly  at  a  given  point  unkss  it  be  checked 
bv  a  moderate  opposing  force. 

This  LarmonT  of  aniagonising  muscles,  on  which  depends  the 
precisioii  ai:d  cenainiT  of  moremenis.  soon  soffers  in  locomotor 
aiaxv.  As  sooQ  as  i;  is  lessened  or  lost,  the  patient  loses  the 
insticcure  pover  of  regulating  the  ran«^e  and  extent  of  hi^ 
movements,  alih^ngh  the  assocJAiion  of  mnscaUr  cantractions 
necessiry  for  phjsiologieal  movements  is  still  naturally  made. 
Hence,  for  example,  we  see,  in  this  discord  of  antagonisio^ 
mascTes.  the  ikatienis  exa^Terate  mos:  of  the  moremenis  of 
walking,  «hile  they  are  still  able  to  perform  all  its  stages.  It 
is  especiidly  in  the  second  stage  of  walking  that  they  throw 
the  leg  abruptly  forward  without  power  of  holdin^r  it  in,  aod 
thus  they  exceed  the  normal  length  of  the  s:ep.  This  power  of 
projection,  wLich  they  can  neither  control  nor  moderate,  give* 
ihem  snch  an  impulse  that  they  dare  not  walk  quick  or  ran.  from 
fe^i  of  losing  their  balance,  and  they  feel,  as  they  say,  '*  pushed 
onwards  by  an  unseen  power."  Similar  troubles  occur  in  the 
upper  limbs,  and  we  hare  recorded  a  case  in  which  the  patient, 
while  carryin  J  a  glass  to  his  lips,  was  obliged  to  watch  it  care- 
full  v  in  order  n:>:  xo  break  i:  aiiainst  his  teeth,  because  his 
moTemenis  wen:  l*cTond  his  will. 

I  may  be  all^^ed,  in  passing,  to  draw  from  what  goes  before 
the  folio  win?  phTsiolc^ftrlcal   deduction  : — '*  If  the   harmonv  of 
antagonists   had  no;  been  shown  by  my  previous  experiences,   « 
the  pathologic^  facts  jus:  analysed  would  suiSice  to  throw  light .^ 
upon  this  muscular  iacilty,  which  is,  so  to  say,  hidden  in  tb< 
natural  sta:e.'' 

Th^  uni'.'Ti  and  dit union  o^'  muscular  acts. — ^Isolated  musculi^ 
contractions  do  not  exist  in  nature :  thev  are  onlv  obtained  Ik  - 
artificial  means,  such  as  local  faradisation,  for  example.  Jt^^<e 
could  produce  them  at  will,  one  would  see  thai  they  would  oftes 

oduce  deformiiies  and  cause  accidcn:s. 
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On  tbo  uthcr  Itand,  mascular  functioas  need  a  greater  or  les9 

tmber   of  simultuiiooiia   movements,   enuli  of   wbiuh   in   the 

sntUnt  of  uompunent  forces.    These  complex  mosonlar  unions 

9,  nevertheleHs,  made  inBtinctively  and  without  effort :  but  if 

eomotor  atas^y,   utter  destroying  the  liiLrmooy  of  tbe  antago- 

sts,  gets  worse,  the  macular  contractions  arc  disassociated, 

[i   then   Ih^   patient   soon    loses   th»  power   of  instinctively 

1^  ihu  clever  muscuhir  combinations  on  which  dejiend 

la  power  of  balance,  power  of  walking,  use  of  the  hand,  &c. 

The  symptoms  which  niurlv  this  last  co-ordinative  troablo  (tbe 

tsociatioti  of  muscuhir  coutractious)  must  bo  carefully  utudicd 

rosh,  because  they  have  a  certain  Ukeiicss  to  other  pathological 

lorcmunts.      But  as  I  cannot  clearly  analyse  these  phenomena 

ilbuut  comparing  tbem  to  normal  muscular  functions  1  must 

fer  briefly  to  the  mecliuuiam  of  tbe  latter.     Aud  besides,  those 

WW  ought  always  to  be  present  in  the  mind  of  an  obsurvL-r 

bo  wishee  to  study  locomotor   atuxy.     In  walking  naturully 

hind  lug  executes  its  half  swing  from  behind  forwards  round 

la  kip-socket   as   u  centre,   not   merely   liki^  a  jH'ndulum  in 

ice  to   gravity,  but   mainly   liy   tlie   contraction   of   tbe 

of  tho  hiji.     Since  the  limb  in  swinging  would  not  cleor 

ground  if  it  were  extended,  its  three  segments  are  tlck;cd 

one  on  the  other  by  muscular  contraction,  and  not  by  tbe 

ro  Dctiun  of  tbe  swinging  limb,  which  the  brothers  Weber 

OS  a  pendulum  composed  of  three  segments  of  different 

>|!U». 

1  bftTO  already  contested  tho  theory  of  these  learned  phyei- 
I,  itbo  would,  in  this  act,  replace  vital  force  by  physical 
M),  and  I  believe  I  have  proved  that  this  theory  is  in  evident 
ilicUoa  with  pathological  observation.     If  it  were  true,  wo 
itid   not  see   patients   with  locomotor  ataxy  executing  dis- 
I  movements  in   the  second  stage  of  walking  fmni   tho 
t  of  Ute  dissociation  of  their  muscular  contractions,  because 
aonluig  to  tbcm  tbe  muscles  in  this  second  stage  full  into  dis~ 
S.    Alter  the  second  &tage  of  walkbg,  wbeu  the  lower  limb 
Bplotiix  its  half  swing,  the  foot  places  itself  on  the  groaud. 
neeoding  from  tbe  beet  to  the  toes ;  then  tbe  phenomena  which 
malitutc  the  first  stage  of  walking  are  produced,  during  which 
e  pulris,  and  consequently  the  whole  lower  limb  of  the  oppo< 
t,  already  raised  from  the  groaud,  is  pushed  forward.     1 
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need  not  here  describe  phenomena  concerning  which  there  is  a 
general  agreement. 

One  knows  that  these  complex  moTements  of  walking  are 
made  instinctively  and  with  admirable  precision ;  bat  as  soon 
as  locomotor  ataxy  dissociates  the  mnscles  which  usually  act 
together  for  the  performance  of  moyements,  instinct  no  longer 
suffices  for  walking,  and  the  attention  must  be  constantly  kept 
awake.  The  patient  is  then  no  longer  able,  even  by  the  help  of 
his  eyes,  to  execute  with  regularity  the  different  stages  of 
walking.  Sometimes,  in  fact,  instead  of  placing  his  foot 
quietly  and  surely  on  the  ground  after  the  second  stage,  the 
knee  straightens  before  the  limb  has  finished  swinging,  and 
this  so  suddenly  that  all  the  body  is  shaken  by  it,  and  then 
the  foot  falls  heavily  and  noisily  on  the  ground.  At  other  times 
when  he  wishes  to  swing  the  limb  forward  he  cannot  flex  its 
segments ;  the  extensors  may  act  instead  of  the  flexors  and 
contract  with  so  much  force  that  the  limb  remains  extended 
while  it  is  brought  forward.  If  he  succeeds  in  flexing  the 
three  segments  of  the  lower  limb  to  make  it  swing  forward,  the 
muscles,  which  this  time  have  obeved  him,  contract  in  so 
exaggerated  a  manner  that  the  rhythm  of  the  walk  is  interfered 
with,  or  the  limb  is  thrown  irregularly  out  or  in,  or  swings  side- 
ways instead  of  moving  forward  and  following  the  line  of  the 
resultant  of  the  component  forces  which  flex  the  hip  in  the 
natural  state.  As  in  this  stage  of  tjie  disease  the  harmony  - 
of  antapjonists  is  completely  lost,  these  disorderly  movements 
are  made  without  any  moderation.  Then  the  forcibly  pro 
jeetcd  limbs  break  or  overturn  the  objects  against  which  th 
knock.  Finally,  the  anarchy  of  the  movements  reaches  such 
pitch  that  standing  or  walking  become  absolutely  impossible. 

The  difficulty  of  remaining  standing  without  swaying,  or  t 
impossibility  of  standing,  even  when  the  patient  looks  at 
feet,  is  perfectly  explained  by  the  loss  of  the  instinct  and  will 
unite  and  balance  the  powers  which  keep  all  those  parts  of 
body  which  have  a  tendency  to  fold  on  each  other  extended 
within  the  lino  of  gravity. 

A  few  words  on  the  functional  troubles  of  the  hand.     I  h 
shown  that  in  most  uses  of  the  hand  the  near  phalanges 
extended  on  the  metacarpal  bones  by  the  extensor  commnxi/^ 
digitorum,  while  the  two  end  phalanges  are  flexed  on  the  first  bf 
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b«  dnmltaneouB  contraction  of  the  snperBcial  and  deep  flexore 
r  the  fingers.  Tlio  opposite  movement  is  bronght  abont  bv  the 
Dteroffiei  and  Itunbricalos.  Nothing  like  this  is  Been  when  loco- 
r  Bt«xy  has  iuvftdiMl  the  upper  limbs.  Then  the  morenients 
if  the  fingers  are  most  stntnge.  If  the  patient  wishes  to  seize 
I  object,  the  fingers  (some  extended  and  eliff,  others  bent) 
B  seen  to  move  at  first  in  different  directions,  then  to  converge 
rith  diHivnlty  towards  the  object,  which  they  hiive  a  trouble  in 
J  hold  of.  The  separation  of  the  Btraigbt«ned  fingvra  in  also 
peentUr.  This  movement  ia  the  result  of  the  contraction  togetlier 
r  tba  intoiTossci  and  extensor  of  the  fingers.  The  first  pro- 
Inoc  abduction  or  addaction,  extending  the  two  end  phftlangi.-s 
d  flvxing  the  nenr,  so  tliat  in  order  to  keep  the  fingers 
tended  on  tbe  metacarpal  bones,  the  exteneorB  of  the  fingers 
iL8t  contract  together  so  as  to  neatrallse  the  llexion  of 
a  Dcar  phalanges.  One  sees  how  complex  arc  the  muscolar 
Munbinations  which  are  cxecnted,  as  a  rule,  so  easily,  and  that 
fa*  patient  slrlckeu  with  ataxy  performs  them  in  tbe  strungest 
utner,  even  tbongb  be  nse  his  eyes.  All  this  is  indeed  difil- 
It  io  describe,  and  I  sliould,  I  fear,  waste  the  time  of  my 
bdflTB  by  analysing  tbe  other  pathological  movements  of  the 
r  limb.  For  the  rest  it  is  enongb  to  have  once  well 
ibserred  these  disordered  movementa  to  be  no  more  deceiveil 
ly  tbem,  and  to  be  able  to  recognise,  as  it  were,  at  a  distance 
he  disease  to  which  Ibcy  belong. 

Let  OS  now  compare  the  tronbles  caused  by  the  loss  of  mna- 
nUr  uid  articular  seuee  with  those  of  locomotor  ataxy. 

Tba  pnrcrding  physiological  considerations,  and  those  which 

'.  bare  already   made   in   reference   to   loss   of  muscular   and 

r  sentiibility,  abridge  and  throw  light  npon  what  1  have  to 

Paticnts  who  have  lost  muscular  and  articnlar  sense  gcnemlly 
Me  at  the  same  time  Ibc  sense  of  lonch  in  tbe  extremities, 
specially  tin  llie  soles  and  palms.  Without  looking,  tbey  are 
Inable  to  walk  or  stand,  beciiuso  they  do  not  perceive  the 
MbtUnce  of  the  ground,  and  tnkc  no  bccd  of  the  movements  of 
heir  limbs.  All  othur  muscular  functions  are  also  badly  per- 
nrmed  in  the  dark. 

Bat  during  the  day,  and  with  the  help  of  their  eyes  and  by 
nstained  attention,  the  patients  perfonn  these  functions  wcU 
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enough,  and  they  do  not  show  any  of  those  troubles  of  motor 
co-ordination  which  characterise  locomotor  ataxy.  Facts  of  this 
kind  are  very  common  ;  they  are  seen  in  hysterical  patients,  in 
rheumatic  affections,  and  in  certain  nenrpses.  I  could  report 
many  cases  from  my  own  practice,  hut  I  will  be  content  to 
borrow  a  case  like  the  preceding  from  a  memoir  of  Landry 
(Arch.  Gen,  Mid.,  Juillet,  1852),  which  seems  to  me  to  have 
been  perfectly  and  minutely  observed,  although  wrongly  in- 
terpreted by  its  author. 

Case  No.  90. — Alphonse  B.,  set.  41,  admitted  to  the  Beaujon 
Hospital,  July  2nd,  1851,  for  paraplegia  with  incomplete  loss  of 
sense  of  touch  and  pain.  On  November  20th,  1851,  at  the 
visit  of  M.  Sandras,  the  patient  says  that  when  he  tries  to  walk 
without  looking  at  his  feet,  he  does  not  know  where  he  puts 
them,  and  is  unable  to  measure  their  movement,  as  is  evident  to 
all  present.  I  examined  this  patient  afresh,  and  found  his  con- 
dition to  be  as  follows : — 

When  the  patient  was  not  looking  he  had  no  knowledge  of 
any  passive  movements  impressed  by  me  upon  his  legs.  I 
made  him  walk  supported  by  two  others,  and  he  placed  his  feet 
easily  enough  while  he  looked  at  them.  When  lying  down  he 
could  bring  his  feet  to  any  point  indicated  while  he  looked  at 
them.  But,  on  the  contrary,  if  he  ceased  to  look,  the  movements 
made  were  in  the  right  direction,  but  so  miscalculated  as  to 
overshoot  the  mark.  The  patient  states  that  he  has  no  knowledge 
of  the  extent  of  his  movements.  Electricity  causes  strong  con- 
tractions, and  he  feels  the  pain  of  it  on  the  sensitive  parts  of  the 
limbs,  but  not  the  pain  of  muscular  contraction.  He  has  no 
idea  of  the  extensive  movements  of  the  feet  produced  by 
electricity.  He  is  able  to  oppose  movements  which  it  is 
attempted  to  impress  upon  his  limbs  while  he  is  looking  at  them, 
but  he  has  no  knowledge  of  the  force  used.  When  his  eyes  are 
shut,  on  the  contrary,  and  if  he  be  not  warned,  the  limbs  readily 
yield  to  any  movement  impressed  upon  them,  and  he  has  no 
knowledge  of  the  touch  or  of  the  movement  of  the  limb,  nor  of 
the  effort  which  I  put  forth,  nor  of  the  pressure  of  a  consider- 
able weight  (about  88  lbs.).  I  should  add  that  the  patient, 
belonging  to  the  middle  class  of  society,  is  a  man  of  culture, 
with  a  sound,  well-developed  intellect,  and  that  he  expresses 
)tly  all  that  he  feels.    This  case  is  one  of  three  reported 
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Lanclr>',  and  ia  perfectly  identical  wiUi  those  published  l>j 
tluu-lda  Holl. 

|Ab  a  rale  suoli  cases  are  not  to  be  conroumlL'd  with  cases  of 
Wi&otor  ulaxv.  hut  1  acknowledge  that  when  trouhloa  of  co- 
>tion  exist  at  the  same  tijue  with  loss  of  luuBcular  and 
'tionlnr  a^nse,  error  is  pnsaihlo  if  the  sjinptoma  be  not  carefully 
■■lysed.  Bttt  when  ataKy  exists  alone,  the  diagnosis  is  simple 
id  easy.]  .  .  .  .  lu  short  it  is  ahou-n  by  the  facts  and  oon- 
Serations  given  in  this  section,  that  the  co-ordinatire  tronbles 
5  to  want  of  harmony  and  unity  of  motion  seen  in  ]i>comi)tor 
toxy  cannot  bo  coufounded  with  the  functional  troubles  caused 
Mind;  by  the  loss  of  muscular  and  articular  sense. 

*aralj/nt  of  muscular  conseioumeax,  or  of  the  nplitwU  fur 
taoviR0  indfjiriideiit  <f  xitwti  [parah/sie  ile  hi  conscience  7n>is- 
rvlAtire,  oil  de  I'aptilujeviotriccind^jtniilantetie  liirui-)  .... 

PlBtlonts  who  linre  only  lost  skin  sensibility  baro  lost  tb« 
(  of  touch,  and  cannot  feel  any  kind  of  pain,  pricking, 
iiig,  or  elcctriaation  of  the  skin  ;  hut  they  feel  pressure  or 
Inciting  of  their  muscles,  and  blows  on  the  limbs;  tlicy  arc 
iooa  of  passive  movements,  of  tbc  extent  of  their  volualnry 
ninita,  and  of  the  resistance  opposed  to  their  movements ; 
nd  the;  can  apprcciute  weight.     The  voluntary  contractile  power 

Mr  mnsclca  is  normal. 

If  to  the  losa  of  akin  sensibility  is  added  tlie  loss  of  sensibility 

r  tliB  OTi^ns  covered  by  the  skin  (muscles,  bones,  joints,  and 

erm)  the  following  additional  phenomena  are  ohsencd.     Blows 

D  the  limbs  are  not  felt.     If  the  patient  cannot  see  he  does  not 

it*  Iho  position  of  his  limbs  or  the  most  sudden  pusaivc 

meats,  and  electric  atimulation  of  his  muscles  and  uervos 

I  not  felt,  no  matter  how  intense  it  may  be. 

Bnltfaere  Is  another  scries  of  signs  which  seem  to  mo  to  point  to 

e  existence  of  another  mnscnlar  faculty  necessary  for  voluntary 

OTrmcnt,  and  which  I  shall  cull  musculor  consciousness  {roii- 

ienet  musculaire).     These  signs  havo  an  important  bearing  on 

F»iolopj-.     [Dachenne  guarded  against  the  possibility  of  some 

r  hi«   puti«ite  having   simulated   insensibility   by  submitting 

1  to  the  proof  of  strong  faradisation,  "  a  test  which  one  can 
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make  more  painful  than  the  cautery  if  necessary/'  and  by 
making  his  observations  publicly  and  in  the  presence  of  learned 
confreres,]  .... 

Case  No.  91. — Towards  the  end  of  1848,  a  patient,  aged  about 
40,  consulted  me  for  pains  in  his  legs  of  long  standing.  He  had 
also  felt  them  in  his  upper  limbs,  neck,  and  back.  The  skin  of 
these  regions  had  been,  he  said,  very  sensitLTe  to  touch  or  the 
rubbing  of  his  shirt.  For  many  months  these  pains  had  dis* 
appeared,  and  had  been  replaced  by  complete  insensibility  of  his 
upper  limbs.  In  the  feet  as  well  as  in  the  hands  he  had  com- 
pletely lost  the  sense  of  touch.  He  was  able  to  move,  although 
he  walked  with  great  difficulty  owing  to  the  insensibility  of  his 
feet.     But  at  nif/ht,  ho  said,  his  ri{fht  arm  was  paralysed. 

Feeling  of  every  kind  was  lost  in  the  right  arm,  and  in  the  left 
arm  and  foot  sensibility  was  diminished,  but  not  quite  lost.  His 
gait  was  hesitating,  although  he  was  strong  and  could  walk  long 
distances.  The  power  of  the  upper  limbs  was  preserved  and  equal 
on  the  two  sides,  but  with  the  right  limb  he  could  not  distinguish 
between  light  and  heavy  objects.  He  gesticulated  much  when 
talking  to  me,  hut  the  right  arm  remained  motionless  by  his  side. 
"When  I  told  him  of  this  ho  set  himself  to  move  it  by  looking  at 
it,  but  his  gestures  were  not  natural.  Then  I  asked  him  to  give 
me  his  right  hand  while  he  looked  in  the  opposite  direction.  To 
my  great  astonishment  the  limb  did  not  move,  although  the 
patient  thought  he  had  given  me  his  hand ;  but  when  he  looked 
at  it  he  gave  it  to  me  briskly,  and  shook  my  hand  violently. 

[I  was  much  struck  with  this  case,  but  lost  sight  of  it,  and  had 
almost  forgotten  it,  when  a  similar  one  recalled  it  to  my  mind.] 

Case  No.  92. — A  woman  who  suffered  from  paraplegia  in  the 
darkness,  and  whose  legs  were  completely  insensible.  Thus  she 
said  that  **  if  she  was  surprised  by  night  she  could  not  rise  from 
her  chair,''  In  bed  she  could  not  move  her  legs.  But  neverthe- 
less she  walked  well  enough  in  the  day-time,  and  could  stand  for 
a  long  time  without  being  fatigued.  I  established  the  fact  that 
she  could  not  move  her  lower  limbs  without  looking  at  them. 

Electric  stimulation  of  the  skin  and  muscles  caused  these 
motor  and  sensory  troubles  to  disappear  quickly  enough. 

Although  I  did  not  at  first  appreciate  the  importance  of  the 
^o  cases  just  mentioned,  and  which  I  observed  only  cursorily,  it 

emed  to  me  that  there  must  be  a  condition  in  which  voluntary 
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mOTemcnt  conM  not  he  effeoled  withont  Lbo  aid  of  siglit,  and  that 
iiii»  condition  was  perhaps  complete  anicstliesia  of  tliu  limbs.  I 
set  tnyaelf  accoriliD^ty  to  ubaenre  all  the  aniBBthetic  patients 
wUieli  I  eitw  in  the  hospitals.  /  taw  a  great  muiiy  in  whom. 
»e$ttibilit!/  waa  completely  aboUaked,  but  wlio,  na'ertlteUis, 
eouid  move  their  limbi  wlthniit  kinking  at  litem. 

Cist  Nn.  98. — Desiri^e  Peletier,  ret.  18,  of  good  coiislitntion 
and  lympliatio  temperament.  Her  mother  died  of  parnplogU, 
■pt^l  40.  When  11  years  old  sho  had  an  hysterical  attack, 
which  lasted  twentv-four  hours.  At  14,  whcu  sho  first  men- 
Btruatt-vi,  fihe  hod  a  second  hj'stericnl  attack,  and  from  that  timo 
shw  hail  friiqaijut  hysterical  fits.  In  1852  (ajred  15)  she  was 
admitted  to  the  Pitio  for  hysteria  and  loss  of  sensation  in  the 
op|>er  hmbs,  und  for  sixteen  months  she  showed  no  improve- 
Bwat,  hut  from  that  time  the  fits  became  fewer  and  milder, 
aiul,  haying  had  no  attack  for  two  months,  sho  was  dis- 
chargt^d  from  the  hospital  on  17th  November,  1853.  A  week 
later  she  began  a  new  series  of  attacks,  very  severti  and  long, 
wid  Incurring  every  two  or  three  days.  She  vat  rer;/  clumss 
trith  the  hancU,  aiid  could  not  walk  tvithout  lonkinrf  at  her  feet. 
Onit  uight,  during  a  very  sovero  fit,  she  fell  out  of  bed  on  the  floor. 
Kod  was  nnablc  to  movo  from  her  very  painful  position  till  the 
retain  of  daylight  euubled  her  to  do  so.  On  December  2,  lflu8, 
I  examined  her  in  the  Charito,  nhoro  she  had  been  admitted 
tmder  the  care  of  M.  nriquel.  I  found  that  she  had  lost  the 
8«RM  of  paic  and  touch  over  the  whole  surface  of  her  body,  and 
that  ibe  sabcQtaneous  tissues  were  equally  inscusiblo,  except  at 
■  apot  on  the  left  side  of  the  thorax,  where  pressure  could  be  felt, 
Kud  wb4!To  sho  sometimes  sniTercd  sitontancou^  pain.  The  fac6 
was  06  insensible  as  the  rest  of  tbo  body.  Smell  was  lost,  and 
the  aight  of  the  left  eye  was  weak.  Her  oiovements  were  in  the 
•atue  statn  as  those  of  other  patients  stricken  with  absolgte 
insensibility.  She  had  a  fair  amoTint  of  ]iower,  but  could  not 
moderate  her  movements,  nor  judge  of  weight,  nor  of  the  resist- 
KDCfl  opposed  to  her.  As  she  could  not  feci  her  bed,  she  ofUin 
bad  fireat  frights  at  the  moment  of  waking.  belioTing  herself  to 
Imi  fulling,  and  was  not  quite  happy  till  she  actually  saw  herself 
Ijio;*  io  bed. 

Tliifl  patient  presented  in  a  high  degree  tlie  phenomenon  which 
in  tho  wibject  of  this  article.     Having  to  mattft^ed  tliat  the  eould 
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not  see  her  hand  at  the  moment  when  I  asked  her  to  shut  it,  the 
Imnd  remmned  motionless,  although  she  believed  it  shut ;  then, 
while  she  was  extending  and  flexing  her  forearm,  she  looked 
another  way,  and  immediately  the  movement  stopped,  and  the 
limb  remained  fixed  as  if  tetanised, 

I  should  add  that  this  patient,  whom  I  was  seeing  for  the  first 
time,  was  ignorant  of  what  I  wanted  to  prove.  I  then  resolved 
to  submit  these  phenomena,  which  I  had  so  often  seen  of  late 
years,  to  a  public  examination,  in  order  that  I  might  be  snre  of 
their  reality. 

I  caused  what  I  had  seen  in  Desiree  to  be  established  to  the 
satisfaction  of  those  present,  and  I  tried  to  make  the  phenomena 
more  striking  by  var^dng  the  experiments. 

1.  The  patient  being  blindfolded,  was  asked  to  flex  or  extend 
the  elbow,  and  to  open  or  shut  the  hand.  The  limb  remained 
motionless,  or  there  were  only  a  few  irregular  and  limited  move- 
ments, indicative  of  the  efforts  she  was  making  to  obey  orders. 
She  believed  that  she  had  obeyed  them,  and  was  astonished  and 
annoyed  to  find  her  hand  had  not  moved.  Similar  experiments 
were  tried  with  the  lower  limbs,  until  it  was  well  established 
that  in  this  patient  voluntary  contraction  could  not  be  made 
without  the  aid  of  sight,  a  symptom  indicative  of  the  impotence 
of  a  function  which  I  have  called  muscxdar  consciousness  {con- 
science muscula  ire) . 

2.  .  .  . — The  following  experiment  showed  that  it  was  not 
only  necessary  for  the  patient  to  see,  but  that,  in  order  to  execute  a 
movement,  she  was  obliged  to  fix  her  attention  on  the  limb  she  wished 
to  move.  Having  placed  the  patient's  hands  so  close  together  that 
she  could  see  them  equally,  I  asked  her  to  open  and  shut  them 
both  at  the  same  time.  The  fingers  were  flexed,  but  alternately 
on  either  side,  and  it  was  the  same  with  extension.  In  spite  of 
every  effort  she  could  not  contract  the  same  muscles  on  both 
sides  at  once.  During  the  contractions  she  fixed  her  gaze 
alternately  upon  the  hand  in  movement.  .  .  . 

3.  Was  this  condition  dependent  upon  central  or  peripheral 
change  ?  [By  faradising  the  skin  Duchenne  restored  the  cutaneoiw 
sensibility,  but  the  motor  power  remained  unaltered,  and  there- 
fore he  concluded  that  ''  skin  sensibility  was  not  able,  in  tkit 
condition,  to  take  the  place  of  sight  for  the  production  of  vduntarjl 
fnovements,*'] 
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N'eit  I  directed  the  electric  stimulus  to  tlio  muscles  of  the 
r<)»arm  ami  hand,  commeuciiif:!  witli  the  right  dorsal  interoasei. 
The  contractility  waa  normal,  but  Desiri'e  was  not  conat^ions  of 
any  mnvement  till  after  three  or  fonr  tainutea.  The  sensation, 
which  slio  compiired  at  tiret  to  throLhiii^s,  soon  became  almost 
painfni.  I  then  ceased,  and  asked  her  to  make  some  mavement 
of  her  hand  (without,  be  it  understood,  her  seeing  it),  and 
/  di$tinelht  e"»c  the  fingers  execute  those  mocemtntt  which  belong 
aoUl*f  to  the  intrrogxd.  She  made  the  same  movements  many 
,  limes  in  snccesaion,  after  I  had  pluced  the  fingers  in  dilTerent 
kiliono.  (If  it  is  urged  tbut  I  wus  the  dope  of  her  trickery, 
E  woold  merely  reply  hy  calling  attention  to  this  espcriment,  for 
lobody  could  suppose  that  Desiree  knew  the  proper  action  of 
I  muscles.)  I  localised  the  electricity  sucxTssively  on  the 
Bnseles  of  the  thumb,  and  then  on  the  extensors  and  fioxors  of 
e  flnircn)  and  wrist,  so  that  she  recovered  by  turns,  and  as  I 

,.  all  the  movements  of  the  hand  independently  of  vision. 

I  took  core  to  thoroughly  moisten  the  skin,  so  as  not  to  excite 

r^     In  thifi  way  the  skin  remained  as  insensible  aa  before  the 

mascDlnr  stimulation.     Thus  I  could  pinch,  prick,  or  burn  it 

without  the  knonledge  of  the  patient.     But  if  I  sque«/.ed  the 

arm  or  beat  it,  she  had  a  deep  feeling  which  I  could  carry  to 

mIIm  dcfijee  of  pain. 

1  must  add  that  the  patient  often  lost  in  a  fresh  attack  the 

ngjid  she  bad  gained  on  the  preceding  day,  so  that  I  could 

itaay  experiments  daily.     These  experiments  were  made  in 

mco  of  many  observers.     I  will  adil  tbnt  while  I  was 

f[  bftck  the  sensibility  of  the  loft  arm,  M.  Briquet  did  thu 

e  for  the  left  leg  with  mustard  plastei's  and  croton  oil.     The 

1  of  skin  sensihihty  in  the  lower  limbs  had  no  more  efi'ect 

I  Uui  power  of  movement  than  in  the  upper,  but  the  etimn- 

■  htion  of  the    muscles  had  the  same   efi'ect   in   the   arm  and 

wo 

Altbonjfb  in  this  last  experiment  faradising  the  muscles  re* 
•tored  the  power  of  voluntary  coutraction  independent  of  si^ht, 
and  aIthou;;h  the  recover}'  of  this  power  was  limited  to  each  of 

itiie  muscles  which  had  been  so  treated,  we  may  conclude  that 
uia  faculty  of  motion,  independent  of  sight,  is  situated  in  the 
■QMleii,  unless  we  allow  that  the  fnrudisalion,  although  limited 
m  tite  muBcle,  produced,  through  its  nerve,  an  efi'ect  on  some 
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point  in'  the  nenre  centres.     Of  these  two  hypotheses  the  first 
seems  to  me  the  most  probable. 

It  has  been  seen  that  muscolar  faradisation  restored  at  once 
the  mnscnlar  sensibility  and  the  power  of  motion,  independent 
of  sight.  It  would  then  at  first  seem  rational  to  conclude  that 
muscular  sensibility  (Bellas  *'  muscular  sense  ")  and  the  power 
possessed  by  each  muscle  to  contract  at  will,  and  independently 
of  sight  (conscience  musculaire,  muscular  consciousness)  are 
identical,  and  that  the  loss  of  the  second  is  merely  due  to  an 
extreme  degree  of  the  loss  of  the  first.  This  objection  has  been 
made  to  me,  but  it  is  no  real  objection,  as  can  easily  be  shown. 
We  must  not  forget  that  patients  deprived  of  sensibility  (in 
whom  neither  blows,  fire,  faradisation,  nor  violent  passive 
movements  cause  the  least  sensation,  and  who,  with  the  eves 
shut,  have  not  the  least  knowledge  of  what  is  done  to  them) 
can  nevertheless  perform,  even  with  vigour,  every  kind  of  move- 
ment in  the  dark.  They  have  merely  lost  every  kind  of  sensi- 
bility (of  joints,  muscles,  and  skin).  Therefore  if  their  limbs 
should  become  paralysed  by  the  mere  fact  of  suspension  of  sights 
it  would  be  irrational,  not  to  say  absurd,  to  attribute  this  to  i 
greater  degree  of  paralysis  of  the  muscular  sensibility. 

We  must  then  simply  conclude  from  what  precedes  that 
faradisation  of  the  muscles  which  modified  the  state  of  paralysis 
of  muscular  and  articular  sensibility  modified  at  the  sane 
time  the  state  of  paralysis  of  that  kind  of  aptitude  for  moTe- 
ment  which  I  have  called  muscular  consciousness  (conscience 
musculaire). 

What  bitter  criticism  this  name  has  brought  upon  me !  Let 
us  see  if  it  was  necessary  or  just. 

1.  Every  new  fact  must  have  a  new  name.  If  not,  we  can 
only  describe  it  by  definition  or  circumlocution. 

[The  existence  of  the  condition  of  which  we  are  speaking  is 
incontestable.  Since  my  first  case,  published  in  1856,  I  kaie 
seen  another  at  the  Charite,  published  in  1859 ;  a  third  has 
been  published  by  Dr.  Martin  Magron ;  this  case  occurred  at 
the  Hotel  Dieu,  under  M.  Jobert  (de  Lamballe)  (Gazette 
MidicaUy  1859).  Two  cases  have  been  published  by  Ch.  Laseqw 
(**  De  Tanesthesie  et  de  Tataxie  hysterique,*'  Arch.  Gin.  de  3/rf'» 
April,  1864,  pp.  884,  402).  "  I  have  also  seen  several  typical 
cases  at  the  Hospital  du  Midi ;  and  M.  Foumier  has  exhibited 
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siogaUr  functional  troubles  la  tlirco  womeu  aoder  bia 

,  Is  tlw  name  wliicli  I  liavc  chosen  {cimscit-ncc  vitiscniairi-)  u 

a  one  9  .  .  .  . 
I  h«to  given  llie  name  of  "  mnscukr  eenae  "  (Bell),  or 
;  of  muscular  activity  "  to  tlicee  pht^momeua  would  bave 
tea  to  sustain,  contrarv  to  all  logic,  the  identity  of  tho»<:  pntbo- 
fical  coiuiitions  in  which  movement  is  quite  abolished  b;i  U>»»  of 
.(  Kith  tho»e  in  ichick  movement  is  always poasihle  without  si'jkt. 
If  I  bad  called  tbis  pbonomenon  "  motor  power  independent  uf 
ai/fht  "  (aptitude  mctnee  iiuUpaidante  dc  la  viie)  tbo  name  would 
haye  been  irreproachable.  But  it  was  too  long,  and  I  preferred 
that  wbii'b  n'cnlled  n  theory  of  the  phenomeoon.  .  .  ■ 

This  faculty  then,  which   appears  to  reside  in   the  muscle 

(bccaoMt  when  lost  iL  eun  be  lectilied  by  f&radiaing  the  muscle) ; 

wkicb  is  not  tho   muscular   sensibility;  wbicb   establishes  an 

iotimste  relation  between  the  muscle  and  the  bratu ;  and  which 

aUmws  tlir  latter  to  produce  movement  without  the  intorTention 

of  eijibt,  I  believe  to  be  well  expressed  by  the  name  "  conscience 

ttuaenUiin." 

Bvt  this  name  is  based  merely  on  a  theory.     If  it  be  not  true 

ti  ^me  will  show)  another  munt  be  eongbt.     I  bold  my  own 

Mpljr  enon^h.     I  merely  defend  the  physiological  and  patbo- 

i  fact  which  I  believe  I  have  gained  for  science. 

fdmdvsiont- — 1.  There  seems  to  exist  a  kind  of  sense  which 

I  in  the  muscle,  and  serves  for  the  accomplishment  of 

utary  mascular  contraction,  and  which,  in  the  absence  of 

[bt,  ciUigbtrnA  tbo  bniiu  as  it  were,  before  the  latter,  stimulated 

I  the  will,  provokes  muscnlor  contraction. 

Is.  Wa  must  not  confound  muscular  conseioutneig  {conicienee 

reiUairr),  which  in  the  act  of  voluntary  movement  seems  to 

)  and  determine  contraction,  with  the  sensation  given  by 

B  of  weight  and  rcaisianee,  which  w«a  called  "  muscular 

i"  by  Cbnrles  Bell,  and  "feeling  of  muscular  nctirity" 

V  Qerdy.     This  last  is  the  result  or  product  of  muscular  eon- 

d;  and  clinical  olfser\'alion  bus  recently  shown  me  that  thia 

.  is  a  phenomenon  which   depends  more  on  articular 

BJbility  than  on  muscular  sensibility. 

^  8>  ifuseuhr   eomriimtneat   cun   exist   independently   of  the 

I  auUvity.  • 
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4.  It  is  necessary  for  voluntary  muscular  contraction,  and  for 
the  cessation  of  this  contraction.  Nevertheless  the  sense  of 
sight  is  a  help  to  muscular  consciousness,  and  may  take  its 
place. 

5.  The  loss  of  muscular  consciousness  and  of  sight  must  be 
followed  by  loss  of  voluntary  movement. 


Paralysis  of  electro-muscular  contractility,  or  the  mutual  inde- 
pendence of  voluntary  contractility  and  electro-muscular  con- 
tractility. 

[This  short  chapter  is  devoted  to  an  exposition  of  the  fact  that 
in  some  cases  of  paralysis  from  lead  poisoning  or  damage  to  a 
nerve,  the  power  of  voluntary  contraction  may  re-appear  in  a 
muscle  before  there  is  the  slightest  response  of  the  muscle  to 
the  stimulus  of  faradisation/ 


CHAPTER  XXIV. 

HDSCULAB   BPiSU   4SD   IMPOTESOE.* 


I  I  GIVE  the  nomo  of  functional  mnscular  spasm  and  impotence 
I  to  tronbies  marked  either  hy  continned  painful  or  painless 
I  contraction,  or  by  clonic  contraction  or  trembling,  or  lastly  by 
impotence  which  shows  itself  only  in  certain  Tolnntary  or 
[  insUnctire  movements,  and  which  is  locaUsed  in  some  of  the 
mnscles  helping  in  tho  said  movement. 

1.  FuncHonid  spasms  of  the  head,  trunU,  and  upper  limba. 
^nctional  Kpasm  vtny  occur  anywhere,  or  ajfect  a  ureat 
vumber  of  voluntary  and  instinctive  viovemenU. — Spasm  of  cer- 
1  iain  muscles  of  the  hand  which  has  been  caused  by  the  abuse  of 
I  vritiDg,  or  of  a  muscular  function  by  efforts  made  in  writing, 
Kjjid  which  shows  itself  during  the  exercise  of  that  function,  first 
Boelved  in  Germany  the  name  of  "  ScLreibekrampf,"  which 
"writers'  cramp."  In  France  it  is  called  "  crompc  dca 
wArivaiits."  These  names,  used  by  all  the  authors  who  have 
)  Written  on  the  subject,  prove  that  the  trouble  is  often  localised 
'  in  the  hand,  and  especially  in  the  muscles  used  in  writing. 

Sometimes,  in  fact,  it  is  one  of  the  mnscles  presiding  over  tho 
'  partial  movements  of  the  phalanges  which  is  affected. 

Cases  No.  Oi  and  95. — I  have  seen  a  stockbroker  in  whom  tho 
mid  and  £ir  phalanges  of  the  index  were  tiexod,  while  tho  near 
phalanx  became  extended  after  he  had  written  a  few  words. 

On  the  other  band,  I  have  seen  a  War  Office  clerk  in  whom  the 
near  phalanges  of  the  first  and  second  fingers  were  flexed,  while 
the  mid  and  fitr  phalanges  were  extended.  My  electro-muscular 
~  OS  teach  me  that  in  the  first  case  the  trouble  was  in  tbe 
I  flexors  and  extensor  of  the  index,  while  in  the  second  case  it  wau 
.  situated  in  the  interoasei  of  the  index  and  medius.  At  other 
I  times  the  supinators  and  pronators  are  the  muscles  affected,  as 
Lhappened  in  the  following  case  ;— 

I  have  sean  two  cases  in  which  the  hand  became  supinated  as 

•  Frjifl  VEticfnialion  Lociluet,  3n3  ed  ,  pp.  1021— I0S4. 
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soon  as  the  patient  bad  written  a  word,  so  that  the  point  of  tba| 
pen  looked  upwards.  Functional  spasin  does  not  merely  affect 
the  hands  of  scriveners.  It  may  show  itself  anywhere,  affecting 
those  movements  which  have  heen  abused.  I  have  seen  many 
examples,  of  which  I  will  quote  a  few. 

Case  No.  96. — In  1855  I  treated  a  tailor  whose  arm  tun 
violently  inwards,  by  conlrticture  of  the  subscapularis,  as  soon  ■ 
he  had  made  a  few  stitches.     This  trouble  did  not  occur  wi^ 
any  other  exercise. 

Case  No.  97. — .\  fencing-master  whose  humerus  of  the  swi 
arm  rotated  inwards,  and  whose  elbow  became  strongly  extended 
as  soon  as  he  put  himself ''  on  guard." 

Case  No.  98. — A  tinman  in  whom  the  deltoid  and  biceps  t 
the  hammer- arm  contracted  painfully  as  soon  as  he  tried  1 
arrange  a  slab  of  metal.     This   spasm  only  occurred  with  I 
Ivind  of  work. 

Case  No.  99. — A  turner,  the  flexors  of  whose  ankle  con- 
tracted as  soon  as  the  foot  was  placed  on  the  treadle  of  the  lathe. 
No  difficulty  in  walking  or  in  other  movements. 

Case  No.  100.— M.  Andral  was  consulted  in  1855  by  a 
gentleman  from  Eoucn,  whose  head  turned  to  the  right  by  the 
action  of  the  rotators  whenever  he  read,  so  that  he  had  been 
obliged  to  give  up  his  books ;  he  was  also  troubled  with  ^Titers' 
cramp.     He  had  been  a  great  book-worm  all  his  life. 

Case  No.  101. — A  cobbler  who  suffered  from  contracture  of 
the  right  splenius  and  deltoid,  and  some  of  the  facial  muscles, 
as  soon  as  he  began  to  work.  He  was  cured  by  faradisation  of 
the  muscles  antagonistic  to  those  which  were  the  seat  of  spasm. 

Cafe  jVti.  102. ^In  1855  I  was  consulted  by  a  aeholar  who 
for  many  years  had  tired  his  eyes  by  deciphering  MSS.  For  the 
past  six  mouths,  as  soon  as  he  tried  to  read  or  look  steadily  at 
auythtug,  he  suffered  as  follows :  a  few  seconds  after  his  eyes  had 
rested  on  any  object  he  saw  double,  althongh  his  sight  was  good 
ouough  as  long  as  bis  eyes  were  wandering.  It  was  easy  to 
establiyh  the  fact  that  this  trouble  was  due  to  spasm  of  the 
internal  rectus  of  his  left  eye,  a  spasm  which  subsided  as  soou 
as  he  stared  less  intently. 

Case  No.  103. — A  student  of  Strashonrg,  preparing  for  hi« 
degree,  had  worked  inordinately.  The  efforts  which  he  made 
to  conquer  sleep  caused,  he  said,  a  painful  tightness  across  the 
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loinples,  forehenil,  and  eyos,  so  tlint  his  work  had  to  be  discon- 
tinued. Directly  he  began  to  read  these  troubles  came  upon  him. 
and  I  notiued  tbat  at  these  times  bis  brows  were  raised  hy  tbe 
contrncture  of  the  occipito-froutalis,  and  his  eyelids  were  closed  by 
contracture  of  the  orbiculares,  while  his  face  became  flushed  aud 
his  tfmporikl  veins  distended.  This  state  of  things  lasted  mnny 
)Titrs,  and  was  only  caused  by  readlug.  This  young  man,  whom 
I  was  unable  to  cure,  committed  snicide  in  despair. 

C'Ui:  jVo.  104. — A  pavior  in  whom  both  ste mo- mastoids 
bccsme  coDtractnred  during  the  instinctive  contraction  of  iho 
mascltts  which  keep  the  head  balanced  between  flexion  aud  es- 
tftision.  The  head  was  flexed  by  tbe  contracture  with  extreme 
Ibrce,  and  the  contracture  ceased  as  soon  as  the  head  was  sup- 
^rU-<t.  If  he  were  lying  on  his  back  or  face,  or  if  the  head 
I  supported  on  the  back  of  an  arm-chair,  the  spasm  never 

I  have  seen  a  similar  condition  in  a  young  girl,  aud  Professor 
Tcmeuil  sent  mo  a  lady  in  1800  iu  whom  the  stem o -mastoid 
mtrscted  aa  soon  as  she  stood  up.     The  spasm  ceased  if  tlio 
IliMd  was  supported. 

Case  No.  105. — The  following  is  a  case  of  expiratory  spasm 
■  (the  most  curious  I  have  seen),  which  seems  to  me  analogous  to 
'inctioual  spasm.     I  give  merely  a  summary  of  it : — 

A  country  priest,  whom  I  saw  in  1859,  snETered  as  follows  : — 
At  each  inspiration  all  the  right  side  of  his  belly  was  depressed, 
iwbile  thfi  left  epigastrium  bulged  naturally. 

Tti8  respiratory  trouble  was  due  entirely  to  spasmodic  con- 
ion  of  the  muscles  of  the  right  half  of  the  belly,  esiiecially 
Ibe  external  oblique  ((/rand  oblique).  With  each  inspiration 
mnsele  was  felt  to  contract,  the  direction  of  the  contracted 
ihtes  being  {>erceptible  throngh  the  thin  skin.  The  spnsm  was 
[•D  Tiolent  that  the  trunk  waa  twisted  from  right  to  left  with 
tt)  iotpiration.  It  was  a  true  painful  cramp,  which  continued 
luring  tht>  whole  period  of  inspiration.  This  conHict  Wtwoen 
inspiratory  and  expiratory  muscles  prevented  the  onlarge- 
it  of  the  t^pignstrinm  and  base  of  the  thorax,  and  cou- 
MqaeoUy  the  distension  of  the  lung.  IIcucc  the  patient  was 
alwavs  in  want  of  breath.  There  was  no  fever.  It  was  a 
neurosui   Hliich   had   resisted    treatment   for   two    years.  .  .  . 

D    D 
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Toifi    r^^rrTzuuL   jsd   a  sumia  ±Br   niAyine  oil  ^he  Iiaodboj 

intrd    .ftoil  I  dunk  Tghrix^  liia  -sniitiifiu     Wjiol  ae  pIiKjed  od 
JUit  :iUiOninfen£  iia  aoaazL   :aixattL  lim  ai  4niic  «iix2iiL§  wiueh 
uxuifl&i  iid  gmrrecMon.  inii  x  xsu  itmB  due  ae  Jisouced  shs 
>aite£  u'oui  iLaKftfie. 
BEier»id/er  -ve  shAiI  see  ±ac  -Tmitrnn^I  soosil  b  sxELeciBMS 

TIiK  :3i4:r.>i  n^r^a  .uinv;^  smrr  roac  nrnrnrtiTrir  sdasil  diat  sSm 

F^int'Tliinai  ^um  tf  i/^c  iLc'ifta  i  *:rvmv^ — ^A  puiiifJil  viable 
wvjsruszjrxL  \t  ine  ir  niur^  jiiiaci*^  jiac2i*r  -x  marc  liziie  we  call 
a.  'Tri.yro.  Ii  Li  in&  dime  nrniTniiniil  sDisax  is  acda  &  loeil  con- 
zeurtsira,  Tiiicii  laau  lul  'Jie  luuit-nt  li-res  over  ^osiS  movemait 
•iarliKT  "viiittii  ili.ae  it  \^  pmlacetL  I  -liive  irven  Tr.ar.j  esAmpks 
Off  liuH.  go::  iCdn  tmongn  ±£fe  at?  :zemi:rs  or  DaQmrn'Ary  donic 
cca!nnu!^Qii  miire  or  less  scniiirr  '▼hich  ir.:r-rserg>  wim  writing, 
anil  oaly  o«:ir.ir  'vxrjui  olie  endpriae  ot'  ;ihj^  fimcdon*  Space 
«v;oi'S«=Lj  aie  "u  ji-re  ohIt  oce  eT.in:3le  oc  mis. 

Cm<  -V'>,  106- — ^Wrisdrs'  aremiir.  IT.  X..  barrister.  aEw-  26,  ol 
s^^rrooa-  irrliAbu*  :«*Eir«aiiifcii!;.  Tb:  wrice  ifcoir:  trLnn?  hours 
iAT.  T^iLs  it^izai  in  Jinuarr.  1S*5<>.  wii  un-nrr  of  the  ri-zht  hand 
str.cl  AificTiinv  ia  ij->rTr.>.-r  tiie  lecers-  After  p^rserering  for  a 
litul«  ume  ^he  die^  of  wrir.ir.z  bet-ame  easier,  and  die  letters  more 
Ircrfr^Irr.  TLc  ^-rd-.r  LLereA.^rd  50  thiu  in  seven  or  eight  months 
\iK  CO-. Id  LO!:  wr-ce  &u  alL  He  :Lc2.  Liii  an  irresistible  tremor  in 
thft  riD$(  aLii  lir.Ie  di^er.  He  feir  ih«*  movement  besrin  in  the 
fli^xorn  of  the  fore^LnUr  and  then  invade  die  hand,  so  that  writing 
W:ame  irrip<^;<usihle,  ani  the  tremor  increased  with  his  efforts. 
Th^  verv  thoaj/Lt  of  writing  aeemei  to  favour  the  tremor,  which 
in^eased  alao  when  he  was  watched  bv  others.  The  hand  and 
forfOLrm  were  the  seat  of  spasmodic  movement,  and  he  was 
obliged  Uf  ceaste  working.  It  reached  snch  a  point  that  he  coold 
not  write  a  word,  and  the  attempt  caused  him  the  greatest  ex- 
i'/iU'jsifini,  All  means  for  steadying  the  hand,  compression, 
(ni'Xufti  with  chloroform,  morphia  h^-podermically,  produced  no 
(ifl(u:L  Al^Holute  rest  for  four  weeks  brought  no  change,  and 
thin  youn<(  man  was  obliged  to  learn  to  write  with  his  left  hand. 
The  tremor  was  caused  by  no  otlier  act  than  writing. 
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Thrjte  tptttmg  are  not  alwat/a  painful.  Sometimes  the  ]>ahi 
froroked  hyjuurl'ton  h  a  temporary  neunih/ia. 

A.  Muij-  patients  have  told  me  tliat  thoy  suffer  no  pain  and 
ns  fouling  akin  to  cramp.  But  all  liave  folt  fittiji;uc  in  tliu  affoctoil 
limb  wlion  ihev  Luvo  tried  to  eoiitinne  the  movomoale  wUcL 
broasrlil  on  tliti  troublo. 

B.  Tlte  following  is  a  case  of  temporary  neuralgia  caused  by 
the  exercise  of  function  : — 

Case  ,Vo.  107. — Mdllo.  R.,  a  pianist  of  great  talent  (Bret  prize 

ef  the  Conservatoire),  cannot  pliiy  for  many  minutes  without 

WItng  acute  pain  in  the  right  arm   and   forearm.     The  pain 

develops  thus:    the  power  of  the  right  hand  lesaens,  then   u 

gradaally  increasing  pain  oc^eurs,  which  apparently  follows  the 

of  the  median  und  rises  to  the  shoulder.     This  compels 

lldlle.  It.  to  cease  playing,  nhen  ttte  pain  soon  ceases,  and  does 

till  sh«  begins  to  play  again.     This  pain  is  not  in  the 

nosdes,  and  I  have  not  seen  a  single  one  of  them  "cramped." 

UtUle-  R.  had  tried,  she  said,  to  strengthen  her  hand  by  p'nviiig 

■  pi«no  witli  a  very  hard  touch.     It  was  after  this  exercise  that 

troahles  began.     They  have  lasted  many  years,  and  hitvo 

ndsted  bU  treatment. 

FUNCTIONAL    PALSY. 

Tkx  ahiaf  of  certain  roluntary  movementt  tometimca  catisis 
Umporart/  piiUy  o/ime  nr  more  of  the  muscles  vonvernrd.  The 
mtueUa  njfectgd  are  the;  same  as  in  fanctionitl  spiism. 
Caae  A'c  108. — Cnnim  X.,  secretary  to  the  Bishop  of  Nevers, 
»DSiiIt«d  mu  in  18o2  about  a  wriling  trouble  which  interfered 
rith  Ilia  duties  as  secretjiry.  He  bad  had  no  previous  troiihlo 
iritli  the  hand,  when  in  IH51  he  began  to  feel  fatigue  in  the  right 
iboolder,  mainly  round  the  scapula,  whon  he  was  rompclled  to 
mite  for  long.  The  fatigue  increased.  It  was  now  induced  by 
a  few  lines,  and  put  nn  end  to  his  correspondence.  "  The 
tniterB,"  be  said,  "  guided  the  pen  perfectly,  but  when  the  fatigue 
1104  on,  the  hand  and  forearm,  after  I  had  written  a  few  words, 
Bcmed  nailed  to  the  drsk."  A  little  rest  enabled  Canon  X.  lo 
lilt  a  few  lines,  nnd  then  the  functional  trouble  recurred. 
wirtbc»o  troubles  many  times  when  ('anon  X,  wrote  ijj  my 
resAOce,  and  I  noticed  that  after  writing  a  few  lines  it  was 
n  u  2 
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•  ■•*.'.•,     **'-*■     '  -  ■    I  s      'L      «   fci   1       ■  ^ 

^//  t\*4^t  »A  :Li57c  4  i^::i.:  iz.  ii=  Hrrrc  ci=r.iK:5  -^ikh,  excited 

itW/jrj/'^^  V'  tx»6  UiuV:I<:5  iiTcir^'^rlv  so  &s  :o  c&:i5e  tremor  and 
';<//»>  '"lAKJii^  iiLd  ikometimes  ceases  to  disiricctie  its  cerrons 
f>>ru;^  ari/l  thin  otdj  dniin^  the  performance  of  cenain  fanctions? 
'J  ii';  Ui/'j;iikui'AUA  of  {}jid  fanctional  trouble  which  I  am  trying  to 
t:x\t\n\u  r/U^ht  to  be  found  in  one  of  the  two  latter  hypotheses.  I 
tifiiuii  that  J  am  not  aetoally  able  to  Eolve  this  problem,  but  I 
lowardH  tlio  noeoni  hypothesis  (that  which  makes  the  trouble 
ui  ui>on  Kome  derangement  of  the  nenre  centres).    How 
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a  we  admit,  that  a  mnscle  sbould  be  too  excitable  ami  become 
tnunped,  or  act  conyulsiTely,  or  tbat  it  sbould  lose  its  power  of 
Mponding  to  nerve  stimiilutioQ  when  filling  certain  fiinistions, 
'hile  it  contracts  normally  for  alt  otber  functions '.'  On  the 
tber  hand  there  is  no  difficulty  in  supposing  tbat  the  trouble  is 
I  the  nerve  centres.  This  hypothesis  seems  to  mu  almost 
UtiGed  by  clinical  obsorvation.  In  fact  I  have  setru,  amon^ 
Ifaera,  two  patients,  who,  not  being  able  to  write  with  the  right 
tad  by  reason  of  contracture  of  the  pronator  radii  teres  in  the 
le,  and  of  the  mnsdes  of  the  ball  of  the  thumb  tu  thu  other, 
trul  to  wTite  with  the  left  hand  with  considerable  case,  bat 
Xkt  a  certain  time  they  were  troubled  with  spasmodic  contrac- 
ire  on  the  left  side.  In  otto  of  them  the  pronator  radii  teres 
ntrMted  on  the  left  aide  as  it  did  on  the  right. 
Do  not  these  facts  prove  that  voluntary  stimulation  often  re- 
Bated  in  thia  or  that  function  not  only  caused  at  Icugtb  a 
iMaaed  state  in  a  certain  point  of  the  cord,  but  had  also  c\- 
miied  its  action  to  the  near  corresponding  point  on  the  opposite 
B  of  the  cord  ? 

We  must  further  admit  for  the  development  of  tins  disease,  as 
r  *U  others,  a  particular  predisposition.  Numbers  of  jwople, 
1  fact,  over-write  without  fiufferiug  from  "  writers' cramp."  .  .  . 
Dudxoets. — When  an  individual  has  trouble  in  writing  it  is 
r  to  diagnose  "writers'  cramp."  But  is  it  spasm  or  im- 
OUioee  9    S\Tjnt  mascles  are  affected  ?     These  are  the  important 

a  to  inveetigate. 

We  may  assert,  not  only  that  the  form  of  temporary  impotence 

I  not  been  recognised,  but  that  the  exact  diagnosis  of  the 

r-muscles  involved  has  not  been  made.     It  could  uot  be, 

G  the  physiology  of  phalaugcal  movements  was  not  known 

sforo  my  electro-physiological  researches  on  the  hand. 

By  the  help  of  the  notions  which  flow  from  my  researchep. 

I  diagnosis  will  be  easy  enough  for  the  future,  and  Uie  im> 

anoo  of  it  will  be  better  appreciated  when  treatment  if  the 

leded    muscles   is    indicated.      When   functions   other   than 

titing  are  affected  the  diagnosis  is  less  easy,  aud  the  disease 

1  confonnded  with  troubles  of  another  kind.     I  shall  give 

f  examples  of  functional  spaiim  of  the  strmo-mastoidB 

lea  and  on  one.     The  external  characters  are  tlie  same 

F-  of  ordinary  wry  neck.    These  troubles,  so  diSerent 
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I  made  nse  of  my  diseoveTy  by  advising  the  young  lady 
practise  gymnastic  exercises  like  tliose  wliicli  I  had  preacril 
for  M.  B.,  and  at  tho  same  time  I  employed,  as  a  satisfaction 
the  patient  and  her  doctor,  faradisation  of  the  antagonists  of 
contracted  muscle,  A  notable  improyement  occurred  in  «  fort- 
night. I  do  not  attribute  the  improvement  to  the  faradisation, 
which,  although  properly  used,  had  previously  failed.  I  belieY^ 
it  to  have  been  due  to  the  kind  of  derivative  gi'mnastic  wbieha 
prescribed,  or  perhaps  to  the  two  means  comliinetL  A  UM 
months  later  M.  Bouvier  testified  to  the  cure  of  Lis  old  patient4l 

I  do  not  pretend  that  this  single  case  is  enough  to  establish 
the  value  of  this  kind  of  g\'mnastic  in  cases  of  functional  spasm. 
I  give  it  in  order  to  encourage  practitioners  to  try  it  in  cases 
functional  spasm  of  the  muscles  of  the  neck. 

I  should  add,  finally,  that  functional  spasm  of  the  hand  (writ 
cramp)  has  failed  to  yield  to  every  kind  of  gj'mnastie,  aa  well 
to  localised  faradisation.     We  owe  to  M.  Cazenave,  of  Bordeaii: 
the  employment  of  the  very  clever  prothetic  apparatus  w] 
lessens  the  trouble  caused  by  writers'  cramp.     M.  Deboul — la  ■>' 
work  called,   Coup  d'ail  sur   quetques  appareils  dettinit  avc 
malades  affectig  de  jtaralysies  parUelleg  dea  viemhres  (Buihtin 
General  de   Thcnipeuliqne,   18(50)  —  has   given  a  collection  of 
prothetic  apparatus  advised,  or  used,  for  writers'  cramp.    Ami 
these  will  be  found  figures  and  descriptions  of  many  macbi 
invented  by  ma  for  some  kinds  of  functional  spasm  of  the  haw 
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Often  repeated  muscular  functions  may  eause  spasm  or 
potence  of  one  or  more  of  the  muscles  helping  in  the  function. 

Functional  spasm  at  one  time  (and  usually)  is  marked  by  con- 
tinued contraction  (contracture),  at  another  time  by  tremor  or 
clonic  spasm.  It  ceases  with  the  muscular  act  which  causes  it. 
Sometimes  painless,  often  painful.  It  often  comes  in  the  hanil 
muscles,  when  it  has  been  called  "  writers'  cramp,"  because  it  is 
usually  continued  and  painful,  and  specially  affects  writers.  Bat 
I  have  seen  it  in  pianists,  tailors,  cobblers,  florists,  fencers,  &c. 

And,  further,  it  may  occur  in  other  regions  than  the  hanJ- 
Tbu3  I  have  seen  it  in  the  rotators  of  the  humerus,  deltoid. 


1 


•  It  is  to  be  regretted  (I 
employ td  in  thin  case. 
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rotators  of  the  head,  flexors  of  the  head  during  standing,  muscles 
of  the  face,  muscles  of  the  eye  when  reading  or  staring  (causing 
squinting  and  double  vision) ,  flexors  of  the  ankle  (in  a  turner) ,  in  the 
expiratory  muscles  during  each  respiratory  movement,  and  lastly, 
in  the  peroneus  longus  during  walking.  [Functional  spasm  and 
impotence  of  the  peroneuslongus  is  so  common,  and  so  misunder- 
stood, that  I  have  given  a  description  of  it  in  a  memoir  which  I 
have  just  published  in  the  Archives  Ginirales  de  Midecine 
(April  1872)].  Muscular  impotence  is  far  less  common  than 
functional  spasm ;  but  (like  it)  only  occurs  during  the  exercise 
which  causes  it. 

Functional  spasm  occurs  also  under  the  form  of  tremor  during 
certain  movements. 

They  are  usually  accompanied  by  pain,  numbness,  or  a  feeling 
of  fatigue  in  the  affected  limb. 

Faradisation  has  been  of  no  use  for  this  trouble  up  to  the 
present  time.  It  has  failed,  except  in  functional  impotence  of 
the  peroneus  longus,  which  has  almost  always  been  cured  by  it. 
Functional  spasm  of  the  muscles  of  the  head  may  get  well  under 
the  influence  of  a  gymnastic  exercise,  which  consists  in  keeping 
the  muscles  which  antagonise  those  which  are  the  seat  of  spasm 
in  a  state  of  continued  voluntary  contraction,  by  means  of  a 
resisting  elastic  apparatus. 
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CHAPTER  XXV. 

ON  FUNCTIONAL  IMPOTENCE  AND  FUNCTIONAL  SPASM   OF  THB 

PERONEUs  LONGUS  {long  i^honier  lateral),* 

The  novelty  of  the  title  of  this  pathological  study  is  doubtless 
startling.  It  treats  of  an  affection  of  the  foot  analogous  to 
another  which  I  have  described  as  painful  valgus  flat  footy  which 
ought  also  sometimes  to  be  called  painful  valgus  hollow  foot^  and 
which  was  till  then  misunderstood  by  pathologists. 

The  existence  of  these  two  kinds  of  painful  valgus  was  revealed 
to  me  by  experiment  and  clinical  observation.  I  discovered  that 
the  production  of  the  one  or  the  other  depended  on  opposite 
states  of  the  peroneus  longus,  paralysis  or  contracture.  I 
showed  this  in  my  paper  before  the  Surgical  Society  (1863). 

But  what,  excluding  injuries  and  inflammations  of  tho  tarsal 
joints,  were  the  causes  of  these  two  kinds  of  valgus  ? 

I  believe  now  that  I  have  solved  this  problem.  Thus  I  had 
noticed,  1.  Youths  who  had,  some  time  after  walking  and 
standing,  all  the  symptoms,  sometimes  of  flat  valgus  from 
paralysis,  sometimes  of  hollow  valgus  from  spasm  of  this  muscle ; 
at  first  painless,  but  afterwards  painful,  and  with  secondary  reflex 
contractures  of  some  other  muscles.  2.  That  all  these  troubles 
rapidly  ceased  during  rest,  to  appear  again  quickly  during 
exercise.  Struck  by  the  resemblance  of  this  functional  foot 
trouble  to  those  professional  functional  troubles  of  the  hand  of 
which  **  writers'  cramp  "  is  the  t}^e,  and  which  at  one  time  take 
the  form  of  impotence  and  at  another  time  the  form  of  con- 
tracture, I  called  it  functional  impotence  and  functional  spasm 
of  the  peroneus  longuSy  in  a  paper  read  before  the  British  Medical 
Association  at  Oxford  in  18G8. 

Functional  Impotence  of  the  Peroneus  Longus. 
Tho  peroneus  longus  is  one  of  the  most  useful  muscles  in 

*  From  a  pamphlet  of  52  Svo.  pages,  published  in  1872. 
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^knditig  anil  vtalliiDg,  bal  U  also  the  firet  lo  ^t  tirod.  Therafoiv 
^Btler  certain  circumaUmces  whon  i.'JiUi.tl  nptm  tt>  fill  these 
HnctlooB  it  is  quickly  ^xkaDslcil,  and  swtns  paralrBed. 
■  Henoo  rcsnh — 1.  A  special  deformity  of  the  fiMt;  3.  Rcflox 
-paias  antl  coutractores;  3.  RetraLtions  whicli  cAuse  a  painful 
vuIkiis  flat  foot.  .  .  . 

The  beginning  of  the  difficulty  ia  very  icsidious,  for  it  caascs 
tiUior  p*iii  nor  btigne  in  nalking. 

[Tliere  is  n  uLangu  of  nttilude,  and  tlio  inner  od'o  of  tlio  sole 
gta  vara  away :  then  the  feet  t^st  out  and  tlio  toes  turn 
iWmrda  more  llian  formerly.  This  change  in  attitude  is  lerv 
"it  at  first,  but  increases  and  becomes  moat  nufTrae^-fuI.  It 
Uom  eaaaea  any  anxiety,  and  only  once  have  I  been  consulted 
this  atojjco  since  I  have  known  the  met'hiinism  of  the  disease.] 
Com  So.  112. — In  1862  I  was  consulted  by  a  little  girl,  ap-d 
[,  who  was  thought  to  have  a  tlovblejint  rahjiu  foot.  It  had 
00  gruduully  during  the  past  two  years.  She  grew  very 
pidly  when  about  9,  and  a  few  months  later  her  mother  noticed 
standing  and  wulking  she  wore  onl  the  inner  purl  of  her 
ioo-8oles  only,  and  that  the  feet  turned  out  so  as  to  form  a 
iod  of  tuinour  on  the  inside  on  a  levul  with  tlia  ankles.  The 
ftticat  BufftTod  no  pain  or  fntigno  in  walking  or  standing,  bat 
t  her  attitude  was  very  ungraceful,  she  was  made  lo  wear  shoes 
Itli  ytrf  aoiid  Btdo  anpports  (confcc /«rf«). 
Soun  after  she  was  made  to  wear  orthoptedic  apparatus,  which 
qpt  her  feet  straight  it  is  true,  but  these  rtstnmed  to  their  old 
MitioD  OS  soon  as  the  apparatus  was  removed.  Was  tho 
tfnmtty  a  vahjuajlat  foot .' 
On  seeing  her  walk  I  took  it  at  first  sight  for  a  very  marked 
M  of  Titlgiia  flat  foot,  but  on  W>king  at  the  naked  feet  when 
»y  were  off  the  ground  I  found  their  shape  and  position 
UVal.  The  plantar  arch  was  well  marked,  and  tbern  was  no 
Dntraciure  of  any  muscle.  All  Uio  muKclcs  ruspoudtxl  normally 
I  dectricity.  As  soon  as  the  child  stood,  howeTer.  the  fcdt 
mmed  their  faulty  uUitude,  which  bccamo  mora  marked  after 
ta  bad  walked  a  few  steps.  I  then  noticed  that,  seen  from 
ihind,  the  calconenm  was  ontsida  the  axis  of  tlie  limb,  and 
tho  lendo  nchillis  slanted  from  ubovo  down,  and  from  within 
while  at  the  level  of  tho  internal  malleolus  tliei 
Idging,  and  the  foot  as  it  rested  on  the  ground  wi 
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thotight  at  the  time  that  the  trouble  was  iue  to  a  general 
muacular  atony  and  laxity  of  tlie  ligaments,  for  I  had  not  then 
the  idea  of  functional  impotence  of  peroDens  longus.  .  .  . 

The  above  is  a  faithful  picture  of  the  first  stage  of  the 
disorder. 

The  duration  of  this  first  stage  varies  much.  It  may  pass 
unnoticed,  for  in  most  of  my  cases  which  were  seen  in  the 
second  or  third  stage,  the  parents  or  the  patients  recognised  the 
onset  of  pain  as  the  beginning  of  tho  disease,  and  it  is  only  by 
questioning  that  one  is  able  to  establish  the  fiict  that  the  pains 
caused  by  walking  and  standing  were  preceded  by  the  symptoms 
detailed  in  the  above  case. 

The  second  stoijc  is  marked  by  tarsal  and  plantar  pain,  by 
refles  contracture  of  certain  mnsclea,  and  by  difficulty  in  walking, 
superadded  to  the  symptoms  proper  to  the  first  stage.  The 
tarsal  pains  are  at  first  felt  iu  front  of  and  below  the  outer 
malleolus,  and  later  below  and  in  front  of  the  inner  malleolus. 
Sometimes  they  come  in  both  places  at  once ;  they  are  alight 
at  first,  but  after  long  standing  or  walking  they  get  worse,  and 
Boon  make  walking  and  standing  difficult  or  impossible.  These 
pains  are  worst  on  the  outside  of  the  calcaneo-astragaloid  joint, 
whence  they  radiate  forwards  and  reach  the  back  of  the  foot. 
They  are  lost  or  lessened  during  rest,  and  most  quickly  when 
the  limb  is  horizontal.  But  yet  they  sometimes  come  back  of 
themselves,  and  even  during  rest,  especially  if  the  patient,  in 
spite  of  the  pain,  has  walked  or  stood  a  long  time.  Pressnre 
over  the  joints  above  named  increases  the  pain,  and  the  skill 
over  the  painful  part  is  sometimes  red  and  hot,  but  never 
swollen  or  otdematous. 

There  is  sometimes  pain  in  the  sole  and  over  the  heads  of  the 
third  and  fourth  metatarsal  bones,  increased  by  the  corns  which 
at  length  develop  at  these  points.  These  pains  are  provoked 
whenever  the  foot  rests  on  the  gi-ound  in  standing  or  walking. 

Rfjlex  contractures  usually  occur  with  the  pains  intbemaBclN 
whose  tendons  run  near  tbo  most  painful  joints,  generally  in 
the  peroneus  brevis  and  extensor  longus  digitorum,  extendiog 
sometimes  to  the  tibialis  anticus. 

They  are  due  to  refiex  action,  like  the  contractures  eaased 
by  intlammation  of  certain  joints  (cosalgia,  cervical  arthritis, 
and  tarsal  arthritis,  of  late  nxongly  called  tarsalgia).     These 
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which  are  brought  on  by  Etaudtng  and  walking, 
disappear  during  rest.  Later  they  increase,  as  do  the  pains, 
and  hfi-oiiie  aliPOHl  continuouB.  Under  the  inflaence  of  these 
CDtitrtLcturcB  the  valgus  llat  foot,  which  was  pasaively  caused  by 
i  plaBtiog  of  the  foot,  booomos  active,  continuous,  and  more 
lad  matt  pronounced. 
Thu  cmiilractures  incrtaBe  the  pain  by  causing  pressure  ou 
'a  joints  and  by  stretching  certain  liguineuts,  iiud  they  oft£u 
e  B  Ending  of  fatigue  in  the  teg  und  foot.  Tbey  do  not  seem 
Ktwioful  iu  themselves,  but  the  least  stretching  of  the  muscle  iu 
an  opposite  direction  awakens  a  very  lively  pain  along  the  con- 
Imctun^d  muscle. 

By  gradually  increased  stretching  the  contractures  may  be 
OTerrame,  and  the  movements  then  given  to  the  foot,  in  a  direction 
opposed  to  the  contracted  muscle,  cease  to  be  painful. 

\Vhen  the  foot  has  been  long  kept  (for  many  weeks  or  months) 
in  llitt  jHisition  of  valgus  by  these  contractures,  the  surfaces 
of  tliu  juints  get  worn,  and  while  some  ligaments  are  lengthened 
uthen  shorten,  so  that  the  foot  keeps  its  valgus  attitude  iu  spite 
of  tim  ccKsution  of  the  contractures. 

Suifje  of  retraction. — Since  the  contractures  disappear  during 
rest  there  ia  complete  muscular  relaxation  in  the  intervals 
f  contracture.  This  is  seen  iu  the  second  stage,  which  I  hnve 
ist  dMcrihed.  Hut  muscles  which  are  constantly  contracted  are 
Wjpui  alow  to  shorten,  and  they  only  partly  yield  when  they  are 
'  irply  Htrctchcd  under  chloroform,  and  the  tightness  of  the 
I  shows  that  it  is  the  retraction  of  the  muscles  which 
>  opposes  the  reduction  of  the  valgus.  This  muscular 
lortening  gradually  increases,  and  seems  to  replace  tbo  rcllex 
ntncluTcs.  The  contractures  are  doubtless  still  produced  by 
)  joint  pains,  which  i^outiuue  to  increase,  but  when  the 
wtcd  muscles  reach  their  maximum  of  shortening,  so  that 
t  joint-Burfaces  will  not  allow  them  to  shorten  any  more,  the 
atrsotures  can  no  longer  occur. 

Usaolly  the  shortening  is  limited  to  the  peroneus  brcTis  and 
9  extoDsor  longus  digitortmi ;  occasionally  tlie  tibialis  onticus 
i  also  Felracted. 

'  Cottsation  .  .  ,  The   causes  of  functional   impotence  of  the 
I  longus  are  found  either  in  fechlt-ness  of  the  muscle 
iBg  tbo  d«velopmcntal  period  of  youth  or  childhood,  or  iu  too 


"S"!:      LTt     Iv—Tri    Iv    t-e 


•r    .-.  . irtri 


> 


^  —   ■         «        -  •     •  ^  ^ 


j_r  rr?: 


■  t 


r      , 


•  — -»  W      ■   1 


--..,.*  ,  -      •       \ 

.    ■'.       .  ...*;        --    .    L.    .— V     .  .-.  ^-^v    •, -    M«.-.- 

i-fti^hf,fin'  ; '/  ';.■■.  ?;:.:'.:  " ! . ; : :i  :*, .>  L ai:  i  v. :T:  r : >  a  wrll  kro'^ 

;;.:';.;.'■•    .;.     '  '  :'.''.:■'  iiz-Zi.'  ."      I:  'vil-    I-  -.rjl.  SXL  iL^:  tlt-nrls 

i-i!/,  ;i  f  ..'.':*.'/:. :ij  v.r.;:-:::!  ol' :::•':  h' roue  s  /"*=  r;^.  ivLicL  :u*::-i» 
ll;<.  r'\.:' .•fi;-.'.::^!  v.;ji''ii  1  have  iuJieattd  Wtween  these  sinS^ 
troubl';:;  'A  lli'r  haii'l  aii'l  foot. 


OK  rrSOnOSlL  IHP0TE5CK  ASO  FtSCTIOSAL  SriSST,       415 


f  >tU!  further  proof  were  neeossary  of  tho  implicfltion  of  tho 
tnatu  loDgua  I  would  say,  in  niiticiputiun,  Lhal  faradisation 
(this  maeclo  caases  the  disappearance  of  tho  irn-guluritieB 
diieh  iU  impotuiico  occasions. 

;  This  rapid  care  further  shows  ua  thut  the  puina  observed  io 
ictiotul  impotence  of  the  peroueae  lougua  uoed  uot  malie  us 
upect  tba  existfuoe  of  iiiflammution  or  cLaugo  iu  tho  surfaces 
[  the  taisft]  joints. 

.  The  following  is  a  rhiimi  of  the  mechanism  of  this 
mditjou : — 
'  1.  In  walking  and  standing  tho  weight  of  the  body  often  rests 
I  ibe  hack  heel  (iho  hinder  and  undt-r  purt  of  the  calcaueum) 
.  OD  the  front  lu-ti  (formed  by  the  hend  of  tho  first  and 
tlj  of  the  second  mctataraal  bone,  which  bfu  protected  by  a 
»). 

S.  At  «  givou  moment  in  tho  first  stage  of  walking  the  back 
1  ifl  raised  from  tho  ^ound  and  the  whole  weight  of  the  body 
t  thrown  on  the  front  heel.  Then  while  the  after  fool  (arricrc- 
i/),  powerfully  extended  at  the  tibio-tarsRl  joint,  drags — ile- 
iog,  as  a  single  piece,  the  outer  edge  of  the  fore  foot  {avant- 
ld)—tiui  three  last  metiitarsid  bonus,  to  which  it  is  strongly 
tnd  by  the  lower  calcuneo-cuboid  ligament,  tho  peroneua 
Wgns,  br  virtue  of  its  attnchmcnt  to  the  nnder  side  of  the  near 
kdA  of  lintt  fliid  second  metatarsal  bones,  powerfully  depresses 
Uu9  front  hc«l,  through  which  passes  the  line  of  gravity  of  tho 
IJody. 

8.  Tbe  peroneua  longus  is  atone  able  to  fulfil  this  important 
DD,  biuMuse  it  is  tbe  sole  direct  depressor  of  tbu  front 
On  the  other  hand,  the  ligaments  uniting  the  joints 
r  the  first  metatarsal  bones,  tbe  internal  cuneiform  and  tlie 
thutdt  being  very  shick  (so  as  to  allow  sufficient  vertical  move- 
mt  to  tbcBc  houes),  voluntary  extension  of  the  foot  on  the  leg, 
I  Ulis  mneele  bo  not  able  to  help,  is  solely  effected  by  ihu  triceps 
f  tfau  esir,  which,  I  repeat,  extends  the  after-foot  nt  the  tibio-taninl 
nt,  and  at  the  same  time  drags  down  the  two  last  metatarsal 
which  are  tied  to  the  calcanenm  by  the  lower  calcanco- 
oid  )i{^ncnt.  From  this  it  results  that  in  walking  and  staud- 
;  the  front  heel  can  no  longer  work  with  the  back  heel  in 
;  the  sup]iort  of  tbo  body.  Then  in  place  of  tbe  sub- 
1  prominence  it  is  tho  for  end  of  the  two  last  metatarsal 
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bones  wliich  is  firmly  applied  to  the  ground,  especially  wli 

the  end  of  the  first  stage  of  walking,  the  heel  is  separated 
from  the  ground,  the  foot  being  extended  to  propel  the  body 
forward. 

4.  Then,  when  the  weight  of  the  body  is  resting  on  the  cal- 
caneo-astragaloid  joint,  and  the  resistance  of  the  ground  is 
pushing  the  far  ends  of  the  last  metatarsal  bones  in  the  opposite 
direction,  the  foot  tends  powerfully  to  move  at  the  calcaneo- 
BStragaloid  joint  in  the  direction  of  valgas.  The  tibialis  posticus 
at  this  moment  contracts  ^^gorously  to  prevent  this  motion, 
but,  as  it  acta  at  a  great  disadvantage,  it  quickly  tires  and 
becomes  useless ;  then  at  each  step  the  foot  is  placed  in  the 
TalguB  position  passively,  at  the  time  when  it  is  placed  on  the 
ground  daring  the  pathological  rotation  at  the  calcaneo-astragaloid 
joint,  the  sorfaces  of  this  joint  being  squeezed  together  towards  the 
outside,  while  on  the  inside  the  ligaments  of  the  scapho-astraga- 
loid  joint  are  stretched.  These  incessant  strains  end  by  making 
these  parts  very  painful  in  the  points  of  election  indicated 
above. 

6.  The  reflex  contractures  caused  by  these  pains  are  in  the 
abdactors  of  the  foot  (peroneus  brevis  and  extensor  longus  di<^- 
torum)  and  in  the  tibialis  anticus  (the  antagonist  of  the  peroneas 
longus),  which,  by  raising  the  submetatarsal  prominence,  destroy 
the  plantar  arch,  and  thus  convert  the  passive  valgus  Jlat  fitol 
into  an  active  vtilnns  flat  foot.  This  valgus  at  last  becomes 
irreducible  owing  to  the  shortening  of  the  muscles.  ■ 


Functional  Spasm  of  the  Peroneus  Longus. 

I  discovered  the  existence  of  spasm  of  the  peroneus  longns 
almost  at  the  same  time  as  its  impotence.  When  I  showed  by 
electro-muscular  experiment  that  the  peroneus  longua  increased 
the  arch  of  the  foot,  and  at  the  same  time  caused  valgus,  I  fore- 
saw the  existence  of  a  kind  of  valgus  not  hitherto  described,  and 
due  to  contracture  of  the  peroneus  longus.  The  clinical  case 
was  not  long  delayed,  for  I  described  the  form  of  valgus  in  1863 
under  the  name  oi  hoUoiv  valgus  hy  contracture  of  the  perontu$ 
longua 

It  was  only  in  1835  that  I  recognised  how  this  contractme 
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Miy  be  provoked  solely  by  standing  and  walking,  and  Tanish 
men  nl  ri:st.  .  .  .  The  causation  of  tliia  trouble  bad  escajwd 
!  when,  in  1865,  M.  Neiatou  drew  my  attention  to  this  cbisa 
!  case  in  an  interoating  clinical  lecturu  on  some  caaes  iii 
ward.  Wien  they  were  standing,  one  or  both  the  feet 
>  YHlgns,  and  when  tbey  bad  walked  a  little  time  painrnl 
putracturt:  came  on  in  tiie  mnscles  of  the  affected  foot.  After 
pt  in  bod  for  some  time  tbo  valgne  and  painful  contractures 
nappeared.  M.  Nelalon  being  ntruuk  with  the  Ukeness  of 
,   trouble   to   "  writi^ra'   cramp,"   called  it   "  cramp   uf  the 

I  Al  the  retgncat  of  M.  Nekton,  I  examined  these  patients,  and 
totrad  by  experiment  tbat  their  valgus  was  caused  by  two  dis- 
met  couditiuns^in  the  ono  cuso  a  spasm  of  ibo  peroncns 
iDgafl,  and  in  the  other  an  impotence  of  Ibat  muscle  masked 
I  coutraciuru  of  other  mnscles. 

[  Tho  following  are  the  signa  of  hollow  valgus  from  contracture 
r  Uu)  pcroneus  longns,  which  any  one  may  produce  by  fara- 

ljj|;  that  muscle. 
I  L  Deprcasion  of  the  metatarsal  prominence  (front  heel)  and 
10  of  the  phinlar  arch,  ciiust'd  by  a  aeries  of  dowutvnrd  move- 
ints  in  the  line  of  the  first  mctataraal,  internal  cunaiformi 
Bapboid,  and  astragalus. 

3.  Lessened   breadth   of  the   foot  across   tlie  heads   of  the 

bctaluntHl  bonea  by  tlio  squeezing  together  of  the  cuneiforms, 

tod  the  twisting  of  the  front  part  of  the  foot  on  the  binder 

t  at  the  mid-tarsal  Joint,  causing  slanting  folds  of  skm  on 

Pifi  soIp. 

I  8.  Active  valgus  by  abduction  at  the  calcaneo-astragaloid  joint, 
■bicb  tiiruM  tli«  foot  out  and  rotates  its  antero-posterior  a.vis  on 
e  asia  of  tho  leg. 

,  Prominence  of  the  tfndon  of  the  peroneua  longns. 
[In  this  fuucLionul  trouble  the  arcb  of  the  foot  is  apt  to  become 
teacd  during  standing,  because  tho  peronetis  longus,  Lliough 
»  teal  of  spasm,  is  weak  and  soon  gets  fatigued.  Tho  con- 
neture  of  Iho  jwroneus  longns  is  probably  only  an  evidiMico  of 
I  weakoesa.]  .... 

In  abort,  functional  spasm  of  the  ]>oronenB  loiigus  is  only  a 
1  or  vuicty  of  functional  impotence  of  this  muscle. 
'  [After  a  long  discnssion  of  Lho  treatment  of  ihvse  tronblca 

E    B 
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by  means  of  electricity,  orthoptEdic  apparatUH,   and  tenoto 
Duchenne  finisbcB  his  article  with  the  following] 


GENERAL   C0NCLUSI0S8. 

1.  There  is  a  kind  of  valgus  cansed  hy  the  fatigue  of  too 
prolonged  standing  or  walking,  which  only  appears  during  Ihe 
exercise  of  function,  and  is  similar  in  this  respect  to  "  writers' 
cramp."     I  have  called  it  "functional  valgus." 

2.  In  these  cases  the  peroneus  longua  being  stricken  with 
impotence  from  fatigue,  no  longer  deprcssea  the  sub- metatarsal 
prominence  with  sufBcient  power  to  support  the  weight  of  the 
body.  Then  the  foot,  whose  outer  edge  alone  rests  firmly  on 
the  ground,  tends  to  twist  in  valgus  at  the  calcaueo- astragal oid 
joint,  and  becomes  iijldt  vilijiis. 

3.  The  functional  flat  valgus  from  impotence  of  the  peroneus 
longus  is  at  first  painless,  but  in  the  second  stage  the  abnormal 
pressure  of  the  caleaneo- astragal o id  joint- surfaces  causes  pain 
there,  and  secondaiy  reflex  contracture  of  some  of  the  muscles 
which  move  this  joint  (generally  the  extensor  longus  digitorum 
snd  the  peroneus  brevis).  Those  contractures  vanish  during 
rest. 

4.  When  the  reflex  contractures  extend  to  the  peroueos 
longus,  the  flat  valgus  is  turned  into  a  hollow  valgus,  although 
the  muscle  is  still  impotent  during  walking  and  standing.  Tlie 
hollow  valgus  is  only  recognisable  when  the  foot  is  not  resting 
on  the  ground,  for  in  walking  it  again  becomes  flat  owing  to 
the  impotence  of  the  peroneus  longus. 

5.  This  form  of  flat  foot  is  usually  cured  at  once  by  faradisiag 
the  peroneus  longus.  The  hollow  form  is  more  obstinate,  but 
this  mode  of  treatment  is  nevertheless  the  beat  for  it.  In  soma 
obstinate  cases  division  of  the  peronei  has  been  successful. 

6.  The  adhesion  of  the  peroneal  tendons  to  their  fibrous 
sheath,  as  a  consequence  of  tenotomy,  destroys  their  mutunl 
independence  and  the  power  of  the  peroneus  longus  to  depress 
the  first  metatarsal  bone. 

7.  Cutting  these  tendons  in  their  fibrous  sheath  behind  and 
above  the  outer  malleolus  makes  this  form  of  flat  valgus  mor? 
serious  hy  rendering  its  euro  by  foradising  the  peroneus  longns 
difficult  or  impossible. 
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8.  Division  of  the  peronens  brevis  shonid  be  done  close  to  its 
attachment  to  the  fifth  metatarsal  bone,  and  that  of  the  peronens 
lon^s  above  the  fibrons  sheath. 

9.  In  spite  of  the  reduction  of  the  valgus  by  tenotomy  or 
mechanical  means,  the  functional  troubles  due  to  impotence  of 
the  peronens  longus  nevertheless  persist. 

10.  In  spite  of  the  most  marked  and  persistent  valgus  from 
the  shortening  of  the  muscles,  the  pains  and  troubles  caused  by 
functional  impotence  of  the  peronens  longus  do  not  reappear 
when  the  functional  impotence  of  the  muscle  has  been  once 
cured  by  localised  faradisation. 
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CHAPTER  XXVI. 

ox  THE  BEFLEX  EFFECTS  OF  ELECTBISATION.* 

•  •••••• 

Electrisation  by  reflex  action  takes  place  when  the  rheophores 
are  widely  separated,  so  that  the  currents  run  lengthwise  through 
the  limb  or  its  nerves.      This  method  of  electrisation  affects 
the   sensibility  of  a   peripheral   zone  which   corresponds  with 
certain  cells  in  the  posterior  horn,  whence  the  effect  is  propagated 
to  the  corresponding  cells  in  the  front  horn,  and  causes  in  the 
muscles  supplied  by  them,  irregular  contractions  bearing  but  a 
small  proportion  to  the  pain  provoked. 

•  •••••  • 

Keflex  electrisation  is  often  effected  by  placing  the  extremities 
of  the  patient  in  basins  of  water  connected  with  the  rheophores 
of  an  induction  apparatus  ...  or  the  hands  may  be  placed  in 
one  basin  and  the  feet  in  another.  .  .  .  The  electric  bath  is  a 

form  of  reflex  electrisation. 

Excitation  of  the  nerve  centres  is  sometimes  indicated 
Usually,  in  such  cases,  recourse  is  had  to  medicine,  but  electrisa- 
tion of  the  nerve  endings  acts  in  an  analogous  way,  and  I  hare 
applied  it  to  the  treatment  of  some  cases  of  paralysis  where  it 
could  be  used  without  danger. 

I  have  not  always  had  reason  to  congratulate  myself  on  the 
employment  of  this  mode  of  treatment.  The  patients  faradised 
in  this  way  have  sometimes  got  better,  but  after  the  treatment 
some  of  them  have  felt  deep  seated  pains  along  the  course  of  the 
nerves,  the  extremities  of  which  have  been  stimulated,  and  these 
pains  have  often  persisted  as  neuralgia.  The  energetic  excitation 
of  numerous  nerve  twigs  especially  intended  for  sensibility 
explains  the  frequency  of  these  accidents. 

Sometimes  this  mode   of  faradisation  by  reflex  action  has 

*  From  UEkctritaHon  LoealUief  8rd  ed.,  pp.  116— lU. 
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exposed  the  patient  to  very  serioae  trouble.     The  following  case 
is  an  uuimplu  uf  ihis  :— 

C'fM«  jVt).  113. — A  medical  Btiideut,  aged  22,  was  stricken 
with  hcuiiplupu  in  1851,  Ihe  result  of  a  cerebral  lin?morrhage. 
He  pro-tressively  improved  for  a  year,  but  there  remained 
a  coucraciure  of  tlie  flexors  of  the  bund  aud  forearm  wbicli 
hiodi-rvd  his  volnDtary  movemciita,  and  which  extended  ta  other 
tnuDclcs  nhen  certain  actions  were  attempted,  or  when  cenuiu 
impressions  were  experienced. 

These  phenomena  are  not  merely  the  result  of  a  secondary' 

b;Seletx>eis  of  the  cord,  aa  mo<lern  rescarcbea  would  seem  to  show, 

Kbnt  thet  are  aometimes  a  sign  of  h}-pera:mia,  fvblch  one  ought 

guard   af^uinst   exciting,   lest   seriouH   accidents   be   caused 

why.     Ignorant  of  Ibis  danger,  our  student,  who  bad  wrongly 

ialerprKt«d  one  of  ruy  piildiciitious,  tbou^'bt  that  furudiEalion 

Plailght  be  nacd  without  danger   in   the   treatuaeut   of  cerebral 

hemiplegia  witbin  four  or  six  months  of  the  attack.      He  did 

n«t  nudcrsluiid  tbc  difference  belweeu  limiting  the  applicution 

to  tbt!  muscles  with  the  avoidance  of  all  painful  impressions,  and 

t\)i!  production  of  their  contraction  by  meouH  of  strong  currents 

acting  in  a  fflex  muunur. 

Having  put  in  action  a  powerful  induction  machine  with  rapid 

mUTniiiaeiouH  be  took  a  cylindrical  metallic  rheopbore  in  each 

hand,  so  tbat  tbe  current  ran  from  hand  to  band  tbrotigh  the 

brudiial  nerves  and  tbe  cord.     His  muscles  immediat4>ly  con- 

ttnwLcd,  and  bis  bauds  closed  tigbt  on  the  cylinders,  and  feeling 

Mt  pain  in  bis  paralysed  side  he  had  the  presence  of  mind  to 

ick  oTer  tbe  Uunsen's  batten,'  which  supplied  the  coil,  and  tbas 

tppvtl  the  ourreiil.     llu  was  too  late,  (or  the  current  had  done 

■  iuischi«f.     Tbe  head  was  very  painful ;  the  contractnre  had 

1  to  the  whole  parnljsed  side,  aud  an   bonr  later  be  was 

md  on  the  flour  of  his  room  roUing  in  convulsions.     Hu  was 

;  to  the  Charite,  where  for  many  days  his  hfc  was  in 

ngM",  and  in  spite  of  repented  bleedings,   purgatives,  and  a 

Icr  to  tbe  nape  of  tbe  neck,  tbe  painful  contracturi^a,  semi- 

aie  ID  character,  continued  for  iiiuny  weeks.     Finally,  after 

mjf    weeks  be    left  with  his   contractures  far  more  extensive 

i  far  vtrunger  tbun  wben  be  conceived  the  unfortunate  idea  of 

lyiOft  the  reflex  affects  of  fHrailisntion. 

I ,  If,  in  this  cas«,  tbe  electric  stimulation  had  been  limited  to 
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the  paralysed  mnscles  these  serions  accidents  would  not  haTe 
happened.  The  hypersemia  of  the  brain,  which  was  deyeloped  at 
the  point  where  secondary  sclerosis  was  established,  is,  I  think, 
however,  a  counter-indication  for  even  localised  faradisation.  I 
can  affirm  this,  for  I  have  learnt  it  by  long  experience.  Many  a 
time  have  I  used  localised  faradisation  in  cases  just  like  the 
above  without  any  ill  resulting.  I  have  come  to  the  conclusion 
that  such  local  applications  are  often  useless,  but  not  dangerous, 
if  carefully  applied.  In  my  early  days  I  have  often  faradised  by 
reflex  action  the  antagonists  of  the  contracted  muscles,  and 
have  sometimes  repented  of  it.  One  cannot  be  too  careful  when 
using  so  dangerous  a  treatment. 

.  •  •  .  .  .  . 

[In   1858,    Duchcnne    repeated  the  experiments   of   Leroy 
d*Etiolles  of  passing  mild  induction  currents  from  the  mouth  to 
the  anus  in  horses  and  rabbits.     A  mild  current  applied  in  this 
way  to  a  horse  produced  general  tetaniform  muscular  contractions, 
but  without  stopping   the  respiration  or  the  heart.]     I  made 
similar  experiments  on  rabbits,  many  of  them  in  the  laboratory 
of  my   friend  M.  Li6geois.     With  a  very  mild  current  there 
was  no  appreciable  result  except  a  very  slight  contraction  of 
the  tongue  and  facial  muscles.     Beginning  with  a  minimum 
current,   and    gradually   increasing    the    strength,   which    was 
regulated  by  a  sliding  tube  and  a  water  rheostat,  we  next  pro- 
duced some  tetaniform  contraction  of  the  muscles  of  the  trunk 
and  limbs.     Neither  respiration  nor  the  heart  were  stopped; 
they   were  merely  suspended  for  one  or  two   seconds.      This 
experiment  was  twice  repeated  (for  twenty  or  thirty  seconds)  on 
the  same  rabbit,  and  with  the  same  result  on  each  occasion ;  but 
when  the  current  became  so  intense  as  to  tetanise  and  fix  the 
thoracic  walls  then  a  needle  plunged  into  the  heart  ceased  to 

niovc These   facts   seem   to   show   that   this   mode  of 

gc^noral  faradisation  does  not  very  powerfully  excite  the  reflex 
activity  of  the  medulla  oblongata. 

[This  method  of  electrisation,  used  with  the  greatest  possiUe 
care  J  may  be  employed  in  cases  of  asphyxia.] 

Long  clinical  experience  has  taught  me  that  stimulation  of 

the  sensibility  of  lie  skin  of  the  thorax,  especially  of  the  pne- 

cordial  region,  is  one  of  the  best  means  of  treating  by  reflex 

ion,  asphyxia,  and  certain  grave  troubles  aflfecting  the  innena- 
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BD  of  the  lieart  and  reapiratory  organs.     The  accuracy  of  this 
iDclnsiOQ  I  sfaftll  support  by  many  clIniQal  facts. 

.  114. — Atphyxia  jrom  carbonic  oxide.    Ahtence  of 

|t|nrafion.     Hiart'a  action  very  feeble,  and  perceptible  only  by 

tcuttatitm.     Cure  by  fariidimtion  of  the  skin  uver  Uic  heart. 

1  eccentric  joiuig  pastry-cook,  aged   15,  one  day  tried  to 

D   some  fancied  Borrow  Id  drink.     In  his  drunkemiess  be 

1  to  asphyxiate  himself  by  crawling  into  a.  recess  above  bis 

tr's  oven,   wburu   be   fell  asleep.     Tbe   nest  morning  be 

I  dragged  ont  apparently  dead.     Happening  to  live   in  the 

Bin  bouse  1  was  uble  within  a  few  minutes  to  try  tbe  effects 

'  faradisation.      Ho    was    blue    in    tbe    face,    breathing    had 

he  was  palseless,  and  the  heart's  action  could  not  be 

,  nlihongh  feeble  valvular  sound  could  bo  heard  on  careful 

elation. 

'  son  bad  got  my  induction  apparatus  ready  while  I  was 

I  him.     I  had  intended  practising  farailisation  of  tbo 

enerre,  bat  I  found  that  the  rheopborcsbtid  been  forgotten. 

D  case  being  urgent  I  applied  the  end  of  oue  metal  conductor 

t  tbe  left  nipple,  white  the  other  was  moved  about  over  the 

[  of  the  heart.     Tbe  machine  was  at  its  maximum  strengtli 

I  tbo  intermissions  rapid.     In  a  few  seconds  weak  uiid  slow 

tpiratory  movements  were  ohsent^d,  and  tbe  pulae  could  be  felt 

t  about  a  minute.     Soon  bia  face  wore  an  esprcsEiion  of  pain, 

I  h«  groaned,  nest  moved  his  arms  and   then   his   trunk, 

1  to  remove  tbe  rbeopbores  from  his  chest.     Then  he 

JcmI   and  kicked  and  answered  questions.      In   about   sis 

a  tbe  palsc  and  breathing  were  re-estublisbed,  bis  colour 

d,  and  intelligence  was  natural. 

iVu  Uiougbt  him  saved,  but  nevertheless  I  ordered  bim  to 

tve  mosUrd  applied  to  the  limbs  and  pra?cordia,  and  warned 

r  thut  bis  symptoms  might  recur.     In  a  fuw  miniilps 

:  tbo  farndisation  bud  bcc-n  left  cif.  he  no  longer  answered 

,  his  breathing  got  slow,  and  at  times  be  seemed  to 

t  to  breathe. .  His  face  grew  livid  and  his  lips  pale,  then 

t  broatbing  became  snoring,  and  he  no  longer  felt  a  pinch  ;  in 

.  lie  was   again   asphyxiated.     He  was  soon  roused  from 

mu  tiati:  by  a  reuenal  of  the  faradisation  applied  less  strongly, 

and  continued  by  my  son  for  ten  minutes,  until  he  could  stand 

ap  and  walk  about. 
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Donhting  the  permanence  of  his  recovery,  I  had  him  removed 
to  M.  Trousseau's  ward  in  the  Hotel  Dieu,  and  warned  the  person 
who  went  with  him  not  to  let  him  go  to  sleep.  An  hour  later 
I  found  him  in  M.  Trousseau's  ward  comatose,  having  fallen 
into  that  state  during  his  removal  to  the  hospital,  and  in  spite 
of  repeated  cuffings  on  the  part  of  his  companion,  who  tried  hard 
to  keep  him  awake.  Faradisation  of  the  skin  of  the  praBCordial 
region  was  repeated  at  intervals  throughout  the  day,  and  mustard 
was  applied  to  the  surface  of  the  body,  and  in  the  end  his 
tendency  to  coma  was  quite  overcome. 

Tbe  sole  and  undoubted  cause  of  the  disappearance  of  the 
symptoms  of  asphyxia  in  this  case  was  the  faradisation  of  the 
skin  of  the  prsecordia,  and  the  proof  of  this  assertion  is 
found  in  the  relation  of  the  facts,  aud  it  is  needless  to  insist 
upon  it. 

The  following  summary  shows  the  benefit  of  faradising  the 
skin  of  the  chest,  in  carbonic  oxide  poisoning,  and  at  the  same 
time  demonstrates  the  necessity  of  continuing  the  application  for 
a  long  time  lest  the  asphyxia  return  and  prove  fatal : — 

Case  No.  116. — A  woman  under  the  care  of  M.  Andral,  at  the 
Charite,  whither  she  had  been  brought  the  night  before  stifled 
by  carbonic  oxide.  I  very  soon  brought  back  the  pulse  and 
breathing,  and  caused  the  coma  to  disappear.  She  recovered 
enough  to  tell  me  how  the  accident  had  arisen,  and  the  nature 
of  the  first  symptoms.  We  thought  her  saved,  but  a  few  hours 
later  she  again  fell  asleep,  and  in  spite  of  mustard  and  blisters 
died  the  following  night. 

If  in  this  case  faradisation  had  been  continued,  she  would 
probably  have  been  saved.  From  this  case,  supported  by  others, 
I  have  concluded  that  patients  asphyxiated  by  carbonic  oxide  are 
threatened  with  a  recurrence  of  their  symptoms  for  some  hours 
after  these  have  been  made  to  disappear.  It  is  therefore 
necessary  to  persevere  with  the  treatment  after  apparent  recovery 
has  been  established. 

It  is  important  to  add  that  this  secondary  coma  is  due  to 
carbonic  acid  poisoning  caused  by  the  asphyxia,  and  the  danger 
is  greater  in  proportion  to  the  length  of  the  asphyxia.  This 
aggravates  the  danger  of  asphyxia  from  whatever  cause  it  may 
arise. 
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I  [A  casA  J3  given  of  a  new  bom  child  who  was  ronsed  acxeral 
1C8  trom  as|iliyxia  by  faradisation,  bat  Qltimately  died.] 

CXTUSST  OF  ORATE  FUNCTIONAL  TROUBLES  OP  CIRCCLATIOS  .\SD 
■  nKSPUlTION,  BTUrTOUATIG  OF  A  CENTRAL  DTNAUIC  KCRVOUS 
I'l.e810!(. 

I  Il<>flL'iL  sUmolution  of  the  medulla  by  faradisation  of  certaij] 

K»  of  lhi>  skin  of  the  chest  can  modify  or  euro — 
1 1.  The  grav6  troubles  of  cir(^^laliuu  indicative  of  paralysis  of 

D  vagns.  Olid  causing  sometini<>8  fatal  syncope. 
'  'i.  Broatbing  troubles  due  to  weakness  or  patsy  of  the  expira- 

f  brondiial  mosclcs  of  Rcisscsseu  (paralysis  of  the  luug). 
i  3.  Simple  asphyxia,  or  comatose  asphyxia,  caused  by  aecumo- 
iitm  of  phlegm. 

[  Tlie  followiuR  case  is  a  proof  of  the  two  first  assertions : — 

'  Cote  No.  lie. — Grave  expiratory  and  cardinc  tmubUs  due  to 

htkerial  poisoning.    SamHtun/ :  diphlheria  invading  a  Uirge 

Wface  in  a  Utdy.  aged  21.     On  the  sixteenth  thiy  n  jmraliigit  uf 

)e  pharynx  and  aqfi  palate,  and  on  the  twenly-serentb  day  after  a 

trarriage  {«(  three  and  n-half  mouths),  ftther  paralytic  trauhlet 

idiealiri-ii/a  letion  of  the  mrdulUt,  rix.,{l)  cardiac  trouhlet  catued 

jfparalpgiB  of  the  raavs.  and  cured  by  alujht  jaradisation  by  the 

f  electric  hand  "  of  the  akin  oj  the  prftenrdia ;  (2 1  tico  days  later 

pijwror^  double  riaienfor  an  hour  fallowed  immediately  ly  motor 

dtensory  leti  hemiplegia,  cured  in  an  liour  by  the  faradisation  of 

\e rtffiotu  invaded  liy  the  paralysis ,-  (8)  tuo  or  (Any  hours  later  a 

n  <^the  iroublet  of  circulation,  again  cured  in  two  days  by 

\ditation  of  the  pnecordia  at  frequent  intervals;  (4)  grace 

•athing  diffieuUy,  symptomatic  'f  palsy  of  the  intrinsic  expira- 

y  masdra  (bronchial  ?nuscle*  of  Iteiaaeascn),  or  in  other  words 

mralyiiM  of  the  lung  dissijiated  at  once  {for  half  an  hour  or  an 

Urr)  and  on  several  occasions  by  farad isiu;i  the  akin  of  the  back 

prtc  cheat;  (5)  eolleetion  of  bronchial  phlegm  frmn  expiratory 

tttknett.    Death  on  Ike  thirty-eighth  day  at  2  a.m. 

"ha  case  is  ioteroating  from  many  points  of  view,  but  I  shall 
bit  my  atttiJttion  to  Uie  influence  of  the  faradisatiuu  on  lite 
rdiac  tronbles,  and  the  paralysis  of  tho  intrinsic  oxpinitory 
bBclea  of  Beissessen,  (the  palsy  of  the  lung,)  which  ultimately 
1  d«ath  by  asphyxia. 
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Tbe  reBulta  obtained  by  faradising  the  pracordia  bo  far  si 
passed  my  espectationa  that  I  should  doubt  them  still,  Imd  they 
not  been  witaesseil  by  the  learned  confrirex  who  called 
the  case  (MM.  Barth,  Bicord,  H.  Roger,  Campbell,  and  Descroi- 
zilles). 

Let  us  first  examine  these  rcsuUs  from  the  point  of  view 
physiology. 

The  serious  circulatory  troubles  which  had  first  to  be  met  in 
the  case  of  Madame  X.,  i.e,  extreme  frequency,  smallncBS,  and 
irregularity  of  the  pulse,  with  syncope,  or  threateninga  of  syn- 
cope, prfflcordial  anxiety,  and  the  sense  of  sufi'ocation, 
my  eyes,  symptomatic  of  the  paralysing  influence  of  the  di] 
theria  poison  on  the  nuclear  origin  of  the  vagus.     These  an 
symptoms  seen  in  an  animal  ivhen  the  vagns  is  cut  (except  the 
priecordial  anxieij  and  the  stifling,  which  they  do  not  manifest). 
I  have  eccu  the  same  symptoms  also  in  glosso-labio  laryngeal 
paralysis  at  a  time  when  the  damage  must  have  reached 
nucleus  of  the  vagus.  .  ,  . 

Now  I  have  to  remark  that  on  each  occasion  when  thi 
cardiac  troubles  appeared  in  Madame  X.,  they  were  at  onue 
dispelled  as  by  enchantment  by  faradising  the  skin  of  the  pra?- 
cordia,  and  when  my  hand,  which  served  as  a  rheophore,  wan- 
dered from  this  region  to  other  parts  of  the  chest,  the  patient 
eoaecd  to  feel  relief,  and  pointed  with  her  own  hand  to  the 
pra;cordia,  in  order  to  show  me  the  point  which  I  ought  to 
stimulate. 

Since,  in  this  kind  of  therapeutic  experiment,  the  stimulntion 
of  the  skin  of  the  pnecordia  alone  had  Ibe  power  of  changing  ot 
dissipating  by  its  reflex  action  the  serious  troubles  of  the  cardiac 
circulation  caused  by  a  morbid  state  of  the  innervation  of  the 
pneuroogastric,  it  is  rational  to  coucludo  from  it  that  there  exists 
an  intimate  connection  between  the  sensibility  of  the  skin  of  the 
pnecordial  zone  and  the  origin  of  the  pneumogastric,  or  in  other 
words  the  culancous precordial  zone  is  rtjicxogaiic  of  the  pntrumo- 
gasUic. 

Another  therapeutic  result  shoftTi  in  the  preceding  case  con- 
firms the  special  reflex  action  exercised  on  this  region  of  the 
medulla  by  the  sensory  nerves  of  the  pra'cordia,  by  showing  that 
certain  troubles  of  breathing  are  only  relieved  by  faradising 
another  port  of  the  chest.     We  have  seen,  in  fact,  that  faradii 
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[on  of  the  pnecordia  was  powerless  aguinst  the  expiratory  weak- 
ess  (palay  of  the  lung  or  palsy  of  the  broKchial  muscles)  which 
lUowed  thu  pulsy  of  the  piteumogaatric,  whOe  faraditiiug  the 
3  of  the  bock  of  tho  cboHt  ulwnys  triumphed  over  it,  anil  on 
Bvoral  occasioDS  bo  as  to  lesBcn  or  dispel  for  a  time  the  suffer- 
Iig»  of  the  patient,  and  procure  her  eomo  rest,  and  postpoue  for 
ome  days  the  fatal  ending. 

Oiie  might  also  conclude  from  this  last  therapeutio  result  that 
h«  sensibility  of  the  cutaneous  zone  of  the  thoracic  region,  which 
orresponds  to  the  posterior  aspect  of  the  Inugs,  has  s])ecial 
[TOUs  connection  with  the  point  of  origin  of  those  n«rve  fibres 
hkh  animate  the  intrinsic  expiratory  muscles  (the  bronchial 
inades  of  Reissesgen). 

ET4My  one  can  see  the  practical  bearing  of  the  preceding  nonsi- 
fftttiona: — 1.  Electrical  ntimulationof  theskiurouud  the  heart's 
M)X  ia  one  of  tbo  host  ways  of  overcoming  syncope  and  the  other 
inctiotial  heart -troubles  due  to  paralysis  of  the  vagus  without 
tgauic  damage.  2.  Electric  stimulation  of  the  skin  of  the  back 
r  tho  chust  has  a  special  therapeutic  action  in  paralysis  of  the 
itrinsic  expiratory  muscles. 

Th«  following  is  brielly  the  physiological  explanation  of  the 

Ktfdiug  facts.     In  Madame  X,  tbu  slight  electric  stimulutiou 

llie  pnecordia  acting  in  a  reflex  manner  on  the  nucleus  of  the 

ntmognstric  gave  this  nerve  the  power,  which  its  poridysis 

1  token  away,  of  moderating  the  action  of  tho  hunrt.     In  other 

,  it  re-established  the  check  on  the  heart,  rognlaling  its 

BtioD,  and  causing  the  disappearance  of  the  nervous  troubles 

)riti{)tomKtic  of  palsy  of  the  vagus.     A  like  theory  can  ho  usi'd 

r  the  cScct  of  electric  stimulation  of  the  skiu  of  the  back  of 

le  chest  on  ibo  expiratory  paralysis  of  tho  lung. 

[Auothcr  point  of  importuncr  in  these  cases  is  not  to  use  too 

I  a  current     Tbo  general  excitability  of  tht^i  patient  is  ofl«n 

loremsed,  and  one  must  proceed  gradually,  and  proportion  Hit 

IteOHity  of  the  current  to  what  the  patiuut  can  b<mr,  or  wo  may 

e  him  to  serious  accidents.     It  will  be  noted  that  in  the 

case    the    mildest    fonn    of   electrisation,   that   by  the 

finiric  hand,"  was  employed.] 

Tbo  above  case,  and  the  reHectiona  consequent  Upon  it,  shows 

D«  important  it  is  in  this  stage  of  diphtlifriol  poisouiiig  to 

DXootly  tho  kind  of  palsy  which  indicates  a  diseased 


OS   TBX.  WBIMX  UllJfM  OF  ELBCZEEBATIini. 

nf  ibe  bmi3ilD&.  snoe  a  epeaal  indication  for  txvatment 
i<)»  ibereirccii.  We  bai«  seen  that  the  heart  tronUes  shonld 
1«  T!>ei  I'T  ftraois^  iht  pneeoriia,  reflexogenic  {rtfUxogene) 
c€  ibe  i«ii:iii  of  The  ^mn :  az>d  inizinsic  expiratoiy  paralysis  by 
fftr&iisdri!  ibe  bftfk  dzhe  thtst.  icfflexogenic of  the  nerves  which 
arirnA:^  ibe  lovorli*:  zzisscies  d  Edsessen.  In  1869  I  saw, 
with  MM.  MEZari  az^d  Aur.  OHirier.  another  ease  of  diphtheritic 
i^x^kiniiii:,  wticb  ^mts  octiifmsa^orr  of  this  assertion,  and  showed 

C:*i  y. .  117- — ^WiiLim:';  ^menns  into  the  details  of  this  case, 
I  vCI  niTrvIy  jstiT  zz^ms.  h  vas  ihftS  of  a  faiher  who  caught  diph- 
ibrHa  CT  £15^1=^  ti>  ^liii.  wbo  was  drici:  of  this  disease.  After 
pis>iiL^  liir.  :ipi  li*  saiLZivr  c-:  :':c:z;*ri:n  of  false  membrane,  which 
ihrtvsviTU  hi*  ;iisf  l-y  cC6Sra«£riff  lie  bronchi,  he  became  con- 
rAlrs.*^:::.  c^s:  :owa:%i>  lie  twcHTT-diih  day  was  affected  by 
ptTJklvjui*  wLiv'i  5i>:-wrvi  uje  ii:T&sc«n  of  diphtheritic  poisoning 
3urilysi>  c:  ^  sen  r*!a:c  iTfi  riairnx,  of  the  seventh,  hypo- 
sI^^^;^;iI  iii-I  X.  liriT.£i>  iiiiczvcc,  dosible  visioD,  and  paralysis 
^ :  :le  £nl  c^  cr^  siie  .  w*«:i  s^iici^y  on  the  twenty-eighth 
vlij  :ii«j  ii::rliL5:**  «ipiri:v:ry  Eiisclts  wene  sirioken  with  paralysis. 
A:  :i:^  5^:=:^  *!::>?  dhx-:i=i:ij&:cd  xhz^csls  oitsiructed  his  bronchi 
AnI  ihr^4:«::tc  >::i£,oi:x;:.  Tris  paraljsis  cune  on  without 
fcTtr.  iz.1  -B^^f  ftiTwi  aCsiicn  %ica:2:. 

T\is  :;/t..  i;'J*.i,  -i'^^'Tri':  4rinfL^i2:i:m  c'  tie  skin  of  Af 
bi-.'x  '  :.'<■•  ■.**/-*.:  nio.Civ  rv-^*c-£:4iiA<-i  M  tjrvWatom  fierce  and 
..■•.vi,*'.'i  :\if  4 7tYK«?-i. ■::•,'  '^-rtwi.'*  *:/  zJi,^  'I'^.xckisil  mttcu*.  It  had 
:.» l^  *x^r::i:uc'i  niinj  vtiy>5  in  orier  -o  trccipleicly  trinmph  over 
ih^^  iaryilY>i>  vf  :ri^  liir^.  Tie  piu^n:  is  hot  out  of  danger, 
a2:h^.>-vi-:h  le  Lis  c«:ifi:  iini^r  in-airLL^en;  tor  cuLer  troubles  lessened 
$<i:>:biM:v  cf  zh^  fcA2id>  42Ld  «ft5*  wizk  w^c^kkness  of  the  limbs). 
Th'.s  iic::x»r;AZ.:  cast*  will  rrvbsibiT  i«  pacIiirLtd  in  ail  its  details 
bv  M.  MlLldLrd. 

I:  in  :he  rrvcedl:::!  c-A5i?s  the  dLirhrAgra  haul  been  paralysed  I 
shouM  have  lkridi>ea  :Li<:  >kiii  of  :r:e  base  of  uie  oLest,  although 
I  hid  no  proof  tiia-  tLLs  ouraceoos  lone  is  "  r«iiexogenetic  "  of 
the  oripn  of  the  phrtuic-  This  doabc  arises  fro^i  the  failure  of 
stiuiuLitioi:  01  this  rv|rloa  in  a  case  of  diphiiirritic  paralysis  of 
^iaphra^:m.  which  ikradisaiLon  of  the  phrenic  was  alone  able 

r  Xo.  118.— A  fink  child,  aged  4  mcnths^  liring  in  die 
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Rao  lie  LUle,  had  had  diarrhcea  for  some  daj's,  followed  l>j 
a  membrauouB  ulcrratioii  of  the  ambilicns.  Although  there 
Imd  bfcn  no  croup  nor  sore  throat  MM.  Barthez  and  Trous- 
seau considered  it  diphtheritic.  In  a  few  daja  the  child  was 
Btrieken  with  a  (i^eiieral  paralysis,  which  lasted  about  fortj- 
oifibt  hours,  and  was  followed  by  complete  loss  of  voice,  and  a 
difficulty  in  snallowisg  and  breathiug.  As  soon  aa  the  child 
triod  to  suck  it  was  seized  with  congh  and  euffocation.  In  those 
serioua  circumRtances  I  was  called  in.  lu  addition  to  the  fore- 
going symptoms  I  eatablished  a  pEintlysis  of  the  dinphragm. 
ATtvr  TaradisiDg  the  skin  of  the  base  of  the  chest  with  no  result, 
I  faradised  the  phreuics,  and  tiuickly  dia}>hra£;matic  bi-eathing 
WM  untunilly  performed.  The  palsy  returned  many  times,  hut 
was  eooD  overcome  by  faradisation  of  the  phrenic  nerves.  After 
bradising  the  palate,  pharynx,  and  front  of  the  neck  on  a  level 
with  the  larynx,  thu  child  sucked  better,  and  voico  came  back  a 
Utile.     Ho  was  completely  cured  iu  a  few  sittings. 

I  DOW  come  to  the  therapeutic  use  of  reflex  stimnlntiou  of  the 
mednlla  by  faradising  the  skin  of  the  pnecordia  iu  a  kind  of 
ajmirii,  a  neurosis  marked  by  an  absence  of  the  Kenso  of  the 
seed  to  breathe  (hcsoin  de  refpirer)  which  makes  tho  respiratury 
movements  inlrequeut,  or  suspends  them  for  a  time.  .  .  .  Tlie 
following  case  Is  an  example  of  this. 

Case  Xo,  119. — yt-urosia  nuirked  by  a  kiml  ofapnan.  Curat 
bff  /ar'nl'minti  the  tkin  of  the  pnecordia,  and  {y  /aradltui<i  ike 
phrenic  iimc  A  young  mnn,  set.  17.  of  no^^■oaB  teniptimment, 
Boffered  ai^er  what  was  apparently  pneumonia  (?)  from  a  peculiar 
breathing  difficulty.  At  intervals  he  stop]H:d  brL-athiug  for  from 
thirty  to  sixty  seconds  without  being  troubled  by  it,  ultlton^h 
there  was  observed  a  slight  blncness  of  the  lips  and  face.  Aft«r 
this  arrest  of  breathing  there  followed  a  loud  deep  sighing  iu- 
apiratioD,  and  this  curious  t]  nasi -spasmodic  inspiration  was 
unally  repeated  many  times  in  succession.  At  the  outset  of 
tlie  disease  this  kind  of  attack  happened  only  live  or  six  times 
I  day,  but  they  became  more  frequent  so  as  to  lie  almost 
ooottnuoufl,  and,  which  ia  very  remarkable,  they  were  moat  ex- 

I  oftgerated  when  the  pitlieut  thought  of  his  Iroable  and  fixoil  his 
ttt«mtioD  on   bis  breathing.     Then   the  sighs  succeeded   each 

I  otbar  nithout  ceasing.     This  trouble  had  lasted  for  about  six 
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PT80RI4.* 

>TsrBiA  may  'be  caused  by  palsy  of  the  mascles  of  the  walls  of 
le  bolly.  I  have  often  seen  it  in  oases  of  parnpleRifl.  It  is 
Tovei  liy  th6  fact  thnt  when  a  catheter  is  introdaced  the  urine 
I  forcibly  expelled,  that  the  bladder  has  Bometinies  do  part  in 
tusiiig  tlie  difficulty ;  but  a  still  better  proof  is  that  faradisation 
r  the  abdominal  mascles  renders  micturition  easy.  We  must 
ot  therefore  always  diagnose  a  paralysis  of  the  bladder  from  the 
Kt  of  im]J0SBil)ility  or  difficulty  in  passiuR  water.  Before  apply- 
Ig  «lrctric  stimulation  to  the  inside   of  the  bladder  in  these 

^'eiits  it  is  well  to  stimulate  each  of  the  abdominal  mascles 

ir  a  few  sittings.     In  this  way  the  patient  is  spared  an  opera- 

aud  one  which  would  be  useless  unless  the  cause  of  the 

ysaria  were  due  to  inertia  of  the  muscular  coat  of  the  lilndder. 

have  noted  dysuria  also  ia  cases  of  palsy  of  the  diaphragm,  hnt 
a  these  cases  tb  ia  much  less  pronounced  than  after  paralysis  of 
ifi  abdominal  wall.  The  patients  are  merely  obliged  to  make 
«jg  efforts  to  overcome  the  resistance  offered  by  the  sphincter 
r  the  neck  of  the  bladder.  The  only  way  in  these  cases  to 
nro  tbo  dysuria  is,  it  will  bo  understood,  to  care  the  diaphragm. 

[When  the  bladder  itself  is  paralysed  eleetrie  stimulation  may 
directly  applied  to  the  organ  either  by  introducing  ono 
beophore  in  the  bladder,  and  a  second  in  the  rectum  or  on  the 
fadoininal  wall,  or  else  by  means  of  a  double  current  rheophoro 
Btroduoed  solely  into  the  bladder.  Occasionally  it  is  impossible 
»  introduce  a  rheophoro  into  the  hiailder,  and  theu  good  may 
B  done  by  placing  one  rheophore  in  the  rectum,  ond  another 
s  tho  front  of  the  abdomen.]  .  ,  . 

[Constipation,  like  dysuria,  is  often  in  part  attributable  to 
■1^  of  the  abdominal  muscles,  and  great  good  may  bo  got  in 
matt  easeB  by  electrifying  those  mnscles  as  well  as  tbo  rectum 
«IC]  .  .  . 

•  From  L-atttrUoHoH  LoeaUtit,  Sid  ed.,  pp.  OSt— S83. 
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Prolapsus  of  the  Rectum  from  Atony  of  the  Sphincter. 

The  following  remarks  are  only  applicable  to  prolapsus  caused 
by  long  constipation  and  dysentery,  or  occurring  in  sickly 
children.     I  do  not  refer  to  prolapsus  due  to  surgical  causes. 

If  the  finger  be  inserted  into  the  anus  of  a  patient  affected 
with  prolapsus  it  is  felt  to  penetrate  with  great  ease,  the 
sphincter  dilating  before  the  pressure,  so  that  three  or  four 
fingers  can  be  inserted  without  diflBculty.  The  sphincter  is 
not  paralysed  in  these  cases,  for  we  see  that  the  patient  can 
contract  it,  and  the  motions  are  not  passed  involuntarily.  The 
laxity  of  the  anus  seems  to  depend  on  want  of  tonic  power.  I 
was  thus  led  to  think  that  this  atony  of  the  sphincter  might  be 
the  chief  cause  of  the  prolapse  of  the  rectal  mucous  membrane 
(previously  detached  from  the  other  tunics). 

If  this  opinion  were  well  founded,  faradisation  of  the  rectum 
ought  to  restore  tonic  power  to  the  sphincter  and  prevent 
the  prolapsus,  and  the  success  of  this  treatment,  as  shown  by 
cases  given  in  previous  editions,  proves  the  justness  of  my 
views. 

I  have  seen  one  chronic  case  in  a  man  aged  85,  whirh  dated 
from  infancy,  and  had  been  aggravated  by  dysentery.  In  this 
case  there  was  great  laxity  of  the  sphincter, 'which  contracted 
immediately  after  the  application  of  faradism,  so  that  one  finger 
went  with  difficulty  where  formerly  four  or  five  had  penetrated 
with  ease.  From  this  time  the  rectum  no  more  protruded  ex- 
cepting when  the  patient  made  great  efforts  at  stool,  although  for- 
merly a  cough  had  been  sufficient  to  produce  the  prolapsus.  .  .  . 


CHAPTER  XXVni. 

REFLEX   ASCENDING   C0NTB4CTURB    FROM    ISJrRY   TO   A   JOINT.* 

ins  form  of  contractnre  has  not,  as  far  as  I  know  at  least,  been 
it  described.  It  generally  comes  ob  nfter  iiijarics  to  certain 
intB  (chiefly  tbo  wrist  from  falling  oil  tLe  back  or  palm  of  the 
wd),  which  cause  slight  arthritis,  or  merely  a  short  attack  of 
aa  in  the  joint.  The  contracture,  which  usually  appears  a  little 
■no  after  tho  joint  has  ceased  to  be  painful  and  seems  quite 
bU,  affects  more  or  less  of  the  muscles  which  move  it,  ulti- 
ately  upreodiug  to  the  muscles  of  other  joints  of  the  limb. 
\x«  pain  is  moderate,  and  at  first  limited  to  the  contracted 
ascles.  It  then  afTccts  other  mnscles,  hut  is  always  worxe  in 
iO«e  first  affected.  It  next  affects  the  nerve  trunks  which 
iiniat«  the  muscles,  and  finally  the  origin  of  the  brachial  plexna. 
rten,  indeed,  after  tbo  contracture  has  disappeared  the  patient 
iffors  (sometimes  for  years)  from  continued  pain  near  the  source 
origin  of  the  ucrtcs  supplying  the  affected  limb.  Those  pains 
em  to  indicate  a  morbid  state  of  the  spinal  cord  at  this  level. 
b*  power  of  the  affected  limb  is  generally  lessened. 
I  have  cored  many  of  these  reflex  ascending  contractures  by 

afo]  farndisation  with  a  rapidly  interrupted  "  extra -enrrent." 
shall  only  give  one  case  here,  which  is  ri.-murkiible  because  it 
d  resisted  for  more  than  a  year  a  variety  of  treatment,  including 
long  application  of  thu  constant  current  according  to  licmnk's 
bthtid  (with  a  centrifugal  current  fur  the  first  two-thirds  and 

xipotnl  for  the  final  third  of  the  treatment),  and  was  ncver- 

B6B  cur«d  in  a  few  sittings  by  strong  furadisnttou  (with  rapid 
!iiptionH)r  of  the  muscles  antagonistic  to  those  contracted, 
s  lb«  cusu  as  typical  of  this  form  of  contracture. 
Cast  No.  1211.— Mdll«.  X.,  of  Saiut-Brienx,  ipL  16,  not  hyBlerical, 

of  good  coustitutioQ.     When  II  years  old  (in  ISGli  she  fell 
,  tbo  bock  of  her  right  band,  and  this  was  followed  by  paiu 
tbo  wrist,  with  swelliog   and  wcuknt'.-«s.      She   carried  the 
*  Vtota  t'A'fKtnutlw*  Lveatitit,  Srd  oiL,  pp.  ISi>— Wl. 
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arm  in  a  sling  for  two  months,  at  the  end  of  which  time  there 
was  merely  a  little  weakness  of  the  limh.  When  she  wrote  the 
weakness  rapidly  got  worse^  and  the  pains  in  the  wrist  returned 
at  irregular  intervals,  and  lasted  one  or  two  honrs. 

When  about  18^,  after  dancing  one  evening  with  great  ani- 
mation, the  pain  in  the  right  wrist  (which  had  been  rather 
violently  pulled  upon)  returned  with  such  intensity  that  all 
manual  work  became  impossible.  There  was  neither  swelling  nor 
redness  of  the  wrist  at  this  time.  As  the  pain  continued,  Jobert 
de  Lamballe,  who  was  consulted  two  months  later,  advised  flying 
blisters  to  the  seat  of  pain,  but  without  any  result.  In  December, 
1864,  the  pain  continued,  and  although  limited  to  the  wrist  it 
prevented  all  use  of  the  hand  and  kept  her  awake.  At  this  time 
M.  Nclaton  advised  the  use  of  an  immovable  and  compressing 
apparatus,  which  was  renewed  every  ten  days,  combined  with 
frictions  and  tincture  of  iodine. 

This  apparatus  was  worn  for  four  months,  but  without  result ; 
on  the  contrary,  the  pain  got  worse,  and  after  using  it  for  two 
months,  in  March,  1864,  a  contracture  appeared  in  the  ex- 
tensores  carpi  radiales  and  the  pronators  of  the  affected  side. 
During  1865,  by  the  advice  of  Dr.  Regnault,  of  Rennes,  recourse 
was  had  to  six  flying  blisters  in  succession,  to  sea  baths,  to 
hot  sand,  to  aromatic  baths,  and  finally  to  firing  {cauterisation 
transcurrente)  over  the  contracted  muscles,  but  without  altering 
the  pain  or  contracture. 

In  1866  Mdlle.  X.  was  brought  to  M.  Nelaton,  who  sent  her  to 
me.     I  found  the  following  phenomena :  permanent  flexion  of 
the  hand  on  the  forearm  with  pronation  ;  inability  to  extend  the 
wrist  or  supinate  the  hand.     I  managed  with  some  effort,  which 
made  the  patient  cry  loudly,   to   straighten  the  limb,  which 
returned,  however,  to  its  former  position  when   left  to   itself. 
The  hand  was   useless;    movement    of   shoulder    and    elbow 
normal,  no  wasting  of  the  limb ;  general  health  satisfactory ; 
appetite  good,  no  circulatory  trouble,  no  ancemia.     I  advised  her 
to  take  iron   and   use  the  continuous  current. .  The  use  of  the 
curi'ent  was  deferred  in  consequence  of  the  cholera  which  then 
raged  at  Paris.      Mdlle.  X.  had  scarcely  reached  home  when  the 
contracture  spread  to  other  muscles.     The  flexors  of  the  fingers 
kept  the  hand  constantly  shut,  so  that  the  nails  were  driven 
through  the  skin ;  deep-seated  pains  were  felt  at  the  origin  of 
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^^Khe  brttchial  plexus,  descending  to  the  dorsal  region,  and  then 
^Htbere  was  fever  aod  BlfinplesBneas,  She  was  cupped  three  at  four 
^^Rimits  over  the  painfo]  epot,  nad  flying  blisters  were  applifid,  bat 
^^britbout  any  relief. 

^H  Mdlle.  X.  retOTOPd  to  Paris  on  April  18th,  1866.  There  was 
^^■tlten  contracture  of  the  fiexor  siihlimis  diffllorum,  Jlr-ror  pro- 
^^Kfiindiu  di'Tit'irum,  biceps  liracbU  and  most  of  the  muscles  of  the 
^^B^onlder-joiut.  These  contractures  caused  paiu  in  tbe  limb  and 
^^kerrico-dorBal  region  of  tlie  spine,  which  was  aggmvated  by 
^^BrTlng  to  straighten  the  limb.  The  nails  were  so  driven  into  the 
^^nalm  Umt  it  was  inllnmcd  and  threatened  to  ulcerate.  The 
^^nliainb,  tightly  eucloscd  in  the  middle  of  the  fist,  seemed  wasted 
^^uy  the  squeezing,  and  was  more  difficult  to  extend  than  the 
^^Hngers.  The  size  of  the  contracted  limb  was  normal ;  she  bad 
^^Biow  neither  headache  nor  fever;  appetite  good;  menstruation 
^Bcgulnr. 

^^m  The  continuous  galvanic  current  was  now  applied  to  the  limb 
^^Kn  a  variety  of  ways,  and  after  about  ten  sittings  the  patient 
^^nould  Btrai^bten  ihe  wrist  a  little  nhile  the  current  was  passing. 
^^BTbeD  the  hand  opened  a  little,  and  it  would  remain  open,  at  first 
^^Bpr  a  few  minutes  and  then  for  a  few  hours,  after  the  opt^ration. 
^^■Nuxt  the  patient  had  some  power  of  opening  and  shuttiug  the 
^Bband  Tolantarily,  but  she  relapsed  into  her  former  state  at  the 
^^Ktne  of  her  menstruation. 

^^1  On  renewing  the  application  the  coutractare  of  the  digits  die- 
^^Kppoiu«>],  but  the  spasm  increased  in  the  biceps  brachii,  and  io 
^^Bie  extensores  carpi  radiates  (Its  raMatix),  so  that  althoagh 
^^Bldlle.  X.  could  open  and  shut  the  hand  freely  enough  it 
^^nemaioed  su]iinated  and  forcibly  extended,  so  that  it  was  of  uo 
^HuM  to  her. 

^F  Tlia  eontinuous  current  used  for  twelve  days  more  did  her  no 
■      further  good. 

I  then  strongly  faradised  the  antagonists  of  the  contracted 

muscles  (pronator  radii  teres,  triceps  brachii,  interosaoi,  extensor 

eommnnifl  digilomm),  and  to  my  great  surprise  in  leas  than  a 

few  minutes  nil   the  contracture   bad   completely  disappeared. 

Thifl  resnlt,  so  quickly  obtained,  was  permanent,  and  in  half  an 

^   bonr  after  Mdlle.  X.  wrote  in  my  presence  and  pUycd  some 

^^  leales  on  the  piano,  which  she  had  been  unable  to  do  for  more 

Hi  than  two  yoam.     The  faradisiitiuu  was  continued  for  tan  dnya 
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mare,  in  cxder  to  csmscSiai^  the  can  and  incieftse  the  power 
of  Lbe  hand.  Mdlle.  X.  eoudnncd  wdl  till  the  first  firost,  when 
the  foreMna  hprmny  sopinued  vhj  the  eontrmctnre  of  the  sapi* 
nau>r  bpcTis  ,  akhocgh  the  hand  retained  its  power  of  movement. 
The  pain  in  the  ci£rneii>-dorsaI  region  of  the  spine  came  back, 
and  was  nc«  rehered  br  biisseiSy  cupping,  or  narcotics.  On 
Sepcemlcr  29ih,  1^67,  Mdlle.  X.  ctme  back  to  me,  and  in  a  few 
sittings  I  oTercame  the  snjKnaaan  by  strongly  CEuradising  the 
pronators.  I  notably  lessened  the  spinal  pain  by  fiuradising  the 
skin  over  the  painfol  spot.  Since  then  the  oontractores  have 
not  returned,  bat  in  a  few  weeks  the  spinal  pain  came  back 
worse  than  erer,  with  exacerbations  at  night  This  still  per- 
sisted in  1S69  in  spite  of  all  treatment. 


CHAPTER  XXIX. 
THE  &IBCHA1II6H   OF  ESPREB8I0N.* 


I  (Afteb  some  general  remarks,  and  a  biief  allusion  to  previonB 
I  workura  on  this  aubjeot,  Dachenne  points  ont  that  the  only  way 
I  «r  studying  the  ucti&n  of  individual  muscles  is  by  the  application 
I  or  loRolised  cloctrisation-j 

It  was  to  the  face  that  I  first  applied  the  method  ofelectrisa- 
I  lion  whioh  I  had  invented.  .  .  .  The  contraction  of  muscles 
I  tiinvnt  their  line  and  position  better  than  the  scaJpel  of  the 
anatomist.  It  is  certainly  so  in  the  face,  where,  in  making'  ana- 
tomical preparations,  the  fibrcB  ^olng  to  the  skin  must  be  spoilt. 
This,  thon,  is  a  new  sort  of  anatomy,  to  which  might  be  applied 
Uio  two  words  which  Hiiller  wished  to  give  to  physiology — 
"  liring  anatomy,"  anatome  animata  ;  Sicmmering  doubtless 
would  have  called  it  contemplatio  miiaculi  I'ivi, 

Id  order  to  judge  of  the  part  played  by  tho  muscles  of  the  face 
ta  Riving  expression,  I  made  them  contract  by  means  of  electric 
L-nts  when  the  face  vfim  at  rest  (bes{ieakiug  a  quiet  mind)  and 
I  UiD  gaze  of  the  patient  fixed  and  direct- 

1  look  the  muscles  first  singly  on  one  or  both  sides,  and  then 
goin^  from  simple  to  compound,  I  tried  to  combine  their  actions 
by  twos,  by  threes,  Sec. 

In  the  following  paragraphs  I  sliall  set  forth  the  conclusiuns 
which  were  reached- 

This  method  of  study  shows  that  the  expressiveness  of  the 
tuuscles  of  the  face  is,  complete,  incomplete,  compUmentari/,  or 
■     nU. 

H  TbcTA  are  muscles  which,  by  their  single  contraction,  bave  the 
^L  jM>wi>r  of  comjdeto  expressiou.  This  may  seem  paradoxien],  fur, 
^^haUboogb  it  is  the  priTilego  of  n  few  only,  it  has  neverthcte^s 
^^Dwon  Mid  that  every  expression  wants  the  help  of  many  muscles. 


•  .iniin*  t!n.  i*  U4d.,  lUt,  iip.  U. 
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I  ahmred  this  opinioii,  and  even  thon^it  ihii  my  exyctiments 
confirmed  it.  From  the  first  I  had  noted  that  partial  eontrac-< 
tion  of  the  cormgator  snpercilii  caused  a  omiplete  e^vession  of 
sofiering'. 

Bat  as  soon  as  I  had  caused  its  contraction,  the  other  features 
{traits  dn  visage),  chieflj  the  month  and  the  noee-Iip  line, 
seemed  to  undergo  a  change,  in  order  to  agree  with  the  hrow 
in  showing  sorrow.    In  this  experiment  the  hrow  alone  had 
plainly  contracted,  and  I  conld  not  see  any  contraction  else- 
where, hat  I  was  forced  to  conclade  that  this  general  change  in 
the  featares  was  doe  to  mascalar  contracti<m.     This  was  the 
opinion  also  of  others  before  whom  I  made  this  experiment. 
What  was  its  mechanism?    Was  it  reflex?    Whatever  might 
he  the  explanation  the  fact  seemed  to  show  that  localised  elec- 
trisation was  not  attainable  on  the  face.    I  expected  no  resnlts 
from  these  experiments,  bat  a  happy  accident  showed  me  that  I 
had  been  deceiyed.     One  day  when  I  was  exciting  this  mnacle  of 
soffering,  and  the  other  featares   seemed  to  be  contracted  in 
sorrowfal  agreement,  the  veil  of  the  patient  accidentally  fell  and 
hid  the  apper  part  of  the  face,  and  I  was  surprised  to  find  that  the 
lower  part  of  the  face  showed  not  the  least  sign  of  contraction. 
I  repeated  the  experiment  many  times  and  on  many  persons, 
eyen  on  the   still  irritable  corpse,  and  always  with  the   same 
result,  i.^.,  complete  stillness  of  the  features  of  the  lower  part 
of  the  face,  till  the  brow  and  forehead  were  uncoyered  so  as  to 
show  the  whole  countenance,  when  the  lines  of  expression  of  the 
lower  part  of  the  face  instantly  seemed  animated  by  suffering. 
This  threw  light  on  the  subject  (trait  de  lumiere)^  showing  that 
the  apparent  general  contraction  of  the  face  was  caused  by  the 
efiiect  of  the  ridge  of  the  brow  on  the  other  features.     One  could 
not  help  being  deceived  by  this  illusion,  which  is  a  kind  of 
mirage,  had  not  experiment  scattered  our  doubts.  .  .  • 

To  what  law  is  this  illusion  amenable  ? 

M.  Chevreul,  director  of  the  Gobelins  factory,  has  published  a 
work  of  great  merit  and  utility  on  the  deception  of  the  eye  by 
the  near  approach  of  colours.  He  shows  that  colours  and  shades 
of  colour,  when  placed  alongside  of  each  other,  are  so  changed 
as  to  deceive  the  eye.  If  orange  be  placed  by  the  side  of  grey, 
then  if  the  grey  be  bluish  it  will  seem  pale  blue,  and  if  yellowish 
it  will  take  a  greeny  hue.     This  form  of  illusion  is  not  to  be 


THE  MSCHANTSM  OF  EXPRESSIOS. 


499 


mcpUiDGdj  aciJ  it  is  an  illusion  of  tlio  sume  sort  when  the  brow 
irorks  an  apparent  change  in  the  other  featjrea. 

Whatever  may  be  the  nuturo  of  the  illusion,  its  uaefulness 
annot  be  misuixIurstooJ.  Tho  following  are,  I  heliove,  its 
ises : — 1.  If  to  show  each  passion  and  feeling  it  bud  been 
Vecessaiy  to  pnt  uU  the  mascles  in  action  at  once  to  change 
the  features,  the  nervous  action  would  have  been  far  too  com- 
^icated. 

2.  The  features  which  depict  a  passion  being  limited  to  a 

ingle  muscle,  or  a  small  number,  and  to  a  small  spof  of  the 

ilce,  their  meaning  is  easier  to  seize. 

8.  Those  features,  though  circumscribed,  ought  to  make  a 

ter  impression  by  exercising  a  general  influence ;  but  the 

lumber  of  passions  being  great,  and  the  number  of  muscles 

ait«d,  tt   would   not  have  done   to   increase   the  amount  of 

Binscular  contraction  for  depicting  passion. 

Among  the  muscles  lying  below  the  brow,  there  are  some 
which,  hke  tiie  foregoing,  have  their  own  eipression,  and  react 
a  a  geuerul  way  on  the  countenance ;  but  still  their  expression 
I  incom pinto.  These  muscles  are  very  expressive.  Acting 
lone,  they  tell  the  working  of  the  miud ;  each  of  them  ia  the 
ttlo  rcpresentatiye  of  an  emotion.  Let  them  act  by  turns,  and 
'  turns  will  appear  the  lines  expressive  of  joy  from  simple 
onientment  to  mad  laughter;  of  sorrow  from  disappointment 
9  w<^ping.  This  is  the  first  impression  on  seeing  these  partial 
^ntractions,  but  nevertheless  one  feels  that  the  expression  ia 
irtifioial  and  not  natural,  and  that  something  is  wanting.  What 
I  wanting'?  This  is  not  always  easy  to  say,  if  I  mity  judge 
y  the  opinions  I  have  heard  from  those  who  have  watched 
ay  experiments.  These  experiments  have  taught  me  that  the 
lelp  of  ninny  muscles  is  wanted  to  complete  an  expression.  I 
ball  return  anon  to  this  important  matter. 
There  are  other  muscles  below  the  brow  which,  acting  singly, 
■e  iBexpresGive,  although  with  others  thi-y  have  the  power  of 
lowing  passion ;  they  are  meant  to  help  certain  expressions, 
i«r  to  complete  them,  or  to  lend  tbem  passion  or  some  other 
I  will  i]uote  an  example  of  this.  There  is  a  muscle 
rlitch  drags  the  whole  lower  part  of  the  face  downwards  and 
BtwiudK,  and  canses  the  front  of  the  neck  to  swell,  and  this 
Ubont  showing  any  expression ;  it  merely  deforms  the  foatores. 
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f  2ix  am:  of  -aiir  ^"'^^wk  if  -aiit  iaat  ibtt  is  iiol  acted 

»  vsj  liiiBZ-.    Txififs^  nxiK  ik  ^ti^ic  imiL  ae  Mcs^pneBmr.  •  •  • 

Ijii  tcffiui^  €33r»sBiiii!$  EC  "nit  ^isit  SQCL  as  are  rmnwi  oy 
lilt  e:;*x2Zkc:aiiL  if  ixnnsis  iFoiif^  art  congiSAciT,  ur  hy  the 
TXiii;a  :f  unmtiiW  laciJT  HmFrtHwvf  e*  TramarfiiL  Bad  th^  can, 
17  »-m  tr^-^.r  Btifflt  tii:*TTiTTrT  siiL  iT^  laat  «»  exjffeaswns  aith 

Fir  'frxxznu^.  liii  ~  c^oiqiil  ~  ccdsm  W  lik^  paitzal  contrac- 
li'.c  t*f  ii«t  fr:«i24l  zm&ck.  kul  ii»»  ""  1:7  "^  cuisad  br  the  arbi- 
fTh^sra  ^spfe$«{4r>cr%K.  i^iipiji  vr  lit  rj'ffriMsifiif  »*^:t,  are  pri- 
afrsr i-*y  ei^re^itis-  If  liiej  r«t  ticaiizM  Uit  iwe  cxpiesses  the 
irr*rl  T  injresa'.c  cif  ?>:•£  ztf**^  cr  r^cd  lock,  llsis  is  a  eomplex 
ei^'ms^'x^  If  zo  lit;  peizii:r£al  expressMC  be  added  that  of  lust 
«r  Jttijar  w^  r^  iLe  exms^ic  <^  artgrrinn  excited  hv  an 
wjy^jipi  cf  k^jES.  azri  tc  «^"^  bxTi&  a  Sozikini:  KkeDess  ct  the  dders 
e^cii^bi  br  iLe  cba§^  S^ssz^ti.  T^os  ve  see  that  the  eombi- 
tAT^jz,  <ji  p?iii.:TilAl  €3xtc^5lc:l5  caas€S  complex  exptessions. 


T^M-^ii  mercies  vLo^se  cosiinctions  show  pasaons  or  emotions 
of  oi/y/'-iVJt  kitdr  ^rt  made  to  conuan  ^c-gether  theie  results  an 
iji^zpre**:Te  coLdiiion,  or  a  grimace  such  as  is  seen  in  moscoLir 
tk.  Oe^auiiOLAlIv,  howerer,  we  may  ge;  great  expression  from 
tli^r  QLlob  of  opposite  emotions,  sncb  as  joj  and  sonow.] 

The-  a>y/ve  fsfc/i-ts  call  for  the  remark  that  the  co-operatire  mns- 
euhir  actions  of  the  limbs  and  tmnk  are  in  no  way  comparable 
to  ilifjiie  of  the  fkce.     This  proposition  needs  to  be  developed. 

[All  movements  of  the  tnmk  and  limbs  are  made  with  the 
help  of  many  muscles.  Thus,  for  example,  in  raising  the  arm 
we  may  only  feel  the  deltoid  contract,  but  we  know  that  the 
scapula  lias  to  be  fixed  by  the  contraction  of  many  other  muscles 
in  order  that  the  deltoid  may  have  a  fixed  point  to  work  upon. 
I  mi^bt  give  other  examples.  Muscular  movement  in  the  fiice  is 
more  or  less  independent  of  mechanical  considerations,  so  that 
it  is  more  possible  for  muscles  to  act  singly  and  in  small 
groups.] 
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.Dacbl^Dno  claims  to  have  proved  by  numoroiia  snd  repented 
wrimeiit  that  tlie  movements  which  he  produced  by  fnradiaiiig 
B  fiicti  were  not  t-imsed,  by  (fi)  the  pain  of  the  iipplication,  and 
t  they  were  not  (h)  sjinpathetic,  nor  (c)  reflex.] 
iNo  one  will  contest  the  novL-lty  of  these  experiments.  I 
tall  show  that  they  are  useful  also. 

Anatomy  shows  us  that  the  muscles  of  the  face  are  almost 

B&tlaaoas  one  with  another.     If  this  continuity  were  real,  inde- 

wndencn  of  action  would  he  very  difficult.     Anatomy  seems  to 

I  as  astray  in  this  matter,  and  it  was  reserved  for  elcctro- 

nnseahu-  exploration  to  show  that  fihrillaiy  cnulinuity  is  only 

ipanint.     By  this  means  I  have  discovered  the  Hmits  of  certain 

lanscles   (such  as  the  pymmid-dU  7tasi)  which  the  scalpel  hod 

wgbt  OS  to  think  were  continuous  with  others. 

Eloctro-physiology    shows    the  existence,    in    the    face,    of 

piiBeles  which  are  neither  claaseil  nor  named.     I  cau  give  many 

L&mples  of  this.     A  rheophoro  placed  on  the  ala  nasi  dilates 

Be  nostril,  as  happens  under  strong;  emotions.     Anatomy  has 

ilierto  denied  the  esistence  of  muscular  fibres  in  the  alii  nasi. 

I  ho[M)  to  be  able  to  show  that  this  muscle  has  boon  confounded 

Irith  the  depressor  aim  nasi  (myrti/ormii),  which  ia  itself  com- 

U(l  of  many  luuscles  whoso  actions  are  opposed. 

Anatomy  has  given  but  one  name  to  groups  of  muscles  having 

Bd«pendent   action,   as   ia   shown  hy   electric   stimulation,   or 

itlant«rr  or  iusLiuctivo  movements.      Thus  in  the  orhiruUiria 

fatpgbrarum,  which  has  been  called  a  sinplo  muscle,  are  found 

r  mosclea  presiding  over  different  expressions.] 

It  is  clear  that  physiology  must  he  the  nuister  of  auntooiT,  and 

i  it  would  bo  wrong,  under  the  pretext  of  making  simple,  to 

Kmtinac  thus  to  confuse  the  science  of  life  and  the  study  of 

IxprcHsion.      My  cxpenments  will  correct  those  errors  which 

IftTe  been  made  as  to  the  actions  of  muscles  and  the  parts  they 

Uy  in  expression.     Thus  the  zj/ijoimtticm  minor  was  said  to 

elp  in  the  movement  of  joy,  whereas  my  experiment  shows  that 

i  expresses  vexation   or   moderate  weeping.      It  is  thus  that 

I  pUtytuiia  myoides  (pcaucier).  which  till  now  has  bwn  for- 

i  or  wrongly  studied,  is  shown  to  help  in  expressing  with 

riUng  truth  the  most  violent  emotions — tears,  anger,  torture, 

~  eonld  say  as  much  of  some  other  muscles  which  have 

]  mistaken,  especially  those  which  move  the  brow. 


WaOP'  TL  l&ft 


TT.Aaipife •- 

da  £€2  y   LecLerr. 

Kki/^^juxtor Iiocj. 

iJetressTfT  azi^nli  ens  ( manga- 

Lftire  des  krTresv Sadness:     complementniT    to 

sfisressuHL. 
l^rttar  mend   (muscle  de  la 

Loappe  de  menton) Disdiin  and  donbt. 

Platjama  mjoides  (peaader). .      Fright,  scare ;  complementarr 

to  anger. 
Depressor labii  inferioris(CarTe)     Complementazy  to    ironj  and 

aggression. 
JAiY&iAT  proprins  ala  nasi  (dila- 

txitenr  des  narines) Complementary      to      Tiolent 

passions. 

Masseier Complementaiy  to  anger  and 

rage. 


i 
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Levator    palpebnn   aaperioris  ? 

(palpebraax)  Contempt ;    complementary  to 

weeping. 
Lower  part  of  orbicularis  pal- 
pebrarum  (orbicolaire  palpe- 
bral infericur) Benevolence;  complementary  to 

open  joy. 
Orbicnlaris  oris    (outer    part) 
(fibres  excontriques  de  1' orbi- 
colaire deB  li^vrea) Complementary  to  doabt  and 

disdain. 
Orbicularis   oris  (inner    part) 
{fibres  coDcentriqQcg  de  I'or- 

kicolairc  des  lerres)   Complementary   to   aggresBiTc 

and  wicked  passions. 
Upward    glance     (regard     en 

httttt) Complementar}'  to  memory. 

GUncQ  slanting  upwards  and  to 

one  side Complementary  to  ccstacy  and 

sensual  delirium. 
OUooe  slanting  down  and  to 

006  side Complementary  to  mistrust  or 

fear. 

Glance  downwards .    Complementary  to  sadness  and 

humility. 

Anotlier  class  might  be  formed  of  the  mnsoles  which  are 
ondoahtcdly  pat  in  action  by  certain  emotions,  but  which 
eanse  no  exprossivii  line  to  appear  on  the  face.  These 
Kre  the  muscles  of  the  enrs.  I  should  put  in  this  class 
also  one  mnsclc,  the  levator  anguli  oris  (Ic  canhi)  which  I 
have  not  been  able  to  make  contract  partially,  and  whose 
Mtion  I  cannot  exactly  describe. 

It  rt!SulU  from  the  facta  above  given — 

1.  That  expressiona  can  he  dividt-d  into  two  classes — primordial 
and  cojUftUj:. 

2.  That  primordial  expressions  arc  caused  by  the  partial  con- 
traction of  completely  expressive  muscles,  or  by  the  combination 
of  incompletely  expressive  muscles  with  others  whose  expression 
ia  complcmontary. 


Mik 
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8.  Complex  expressions  result  from  the  association  of  primor- 
dial expressions. 

I  will  now  enumerate  the  primordial  and  complex  expressions 
which  I  have  been  able  to  get  by  electro-physiologicid  experi- 
ment. 

OENEBAL  TABLE. 

Muscles  producing  them — 
Primordial  expressions  from       1.  By  partial  contraction  of 

partial  or  combined  contraction.      completely  expressive  muscles. 

Attention    Anterior  belly  of  occipito-front- 

alis  (frontal). 

Reflexion Orbicularis  superior  (part  of  the 

so-called  orbicularis  palpe- 
brarum),  moderate  contrac- 
tion. 

Meditation The  same  muscle,  strong  con- 
traction. 

Contention Same  muscle,  very  strong  con- 
traction. 

Grief Corrugator  supercilii. 

Aggression  (wickedness)    Pjramidalis  nasi. 

2.  By  the  contraction  of  in- 
completely  expressive,  co^nbined 
with  complementary  expressive 
muscles. 

Joy,  smiling,  benevolence ....  Zygomaticus  major  and  orbi- 
cularis palpebrarum  inferior 
(moderate  contraction). 

Laughter    The  same  muscles  and  levator 

palpebrsB. 

False  joy — a  lying  smile    ....      Zygomaticus  major  alone. 

Irony Buccinator,  depressor  labii  in- 

ferioris  (Carre). 

Bitter     weeping     (pleurer     k 

chaudes  larmes) Levator  labii  superioris  aheque 

nasi,  levator  palpebrse  and  ec- 
centric fibres  of  theorbicularis 
oris  (orbicnlaiie  des  Idvres). 
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Primordial  expressions  from 
partial  or  combined  contraction. 


Moderate  grief 


Muscles  producing  them — 
2.  By  the  contraction  of  in- 
completely expressive,  combined 
with  complementary  expressive 
muscles. 

Zjgomaticas  minor  and  levator 
palpebrsB. 

Sadness,  dejection Depressor  angoli  oris  (triangu- 

laire  des  levres),  compressor 
naris  (constricteur  des 
narines),  and  a  downward 
gaze. 

Disdain  « •  •  • Levator  labii  inferioris  (hoappe 

da  menton),  depressor  an- 
guli  oris  (triangulaire  des 
levres),  and  levator  pal- 
pebrsB. 

Doubt •  •  •  •  • Levator  labii  inferioris,  eccen- 
tric fibres  of  the  orbicularis 
oris  (des  levres),  either  of  the 
lower  half  or  of  both  halves 
together,  and  the  anterior 
belly  of  the  occipito-frontalis 
(frontal). 

Contempt   •  •  • .  • •  •      Levator    palpebr»    depressor 

labii  inferioris  (Carre),  com- 
pressor naids,  and  levator 
labii  superoris  alceque  nasi. 

Surprise •••;...      Frontalis,  depressors  of  lower 

jaw  (moderate). 

Astonishment •  • The   same,   with  considerable 

depression  of  lower  jaw. 

Stupefaction • The    same,    with    maximum 

depression  of  the  lower  jaw. 

Admiration,  agreeable  surprise     Combination  of  astonishment 

and  joj. 

Fear    Frontal  and  platysma(peaucier) 

Fright. Frontal,  platysma,  and  maxi- 
mum depression  of  lower 
jaw. 
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Muscles  producing  them —     ^^H 

2.  By  the  contraction  of  *"^^| 

Primordial  expressions  from 

completely  expressive,  combine^^^^ 

pnrtiat  or  combined  contraction. 

with  complementary  expresiiim^^ 

muscles.                                           H 

Fright  with  pain,  torture 

Comigator  anpercilii,  platysms^  ^H 

and  depreasorB  of  the  lower  ^| 

Concentrated  anger    

jaw. 
Orbicalaris    palpebrarum     ea- 

perior,  maaseter,  buccinator,   ^^ 

depressor      labii     inferiorifl^^| 

(Carre),  and  platysma.            ^M 

Had  rase.  •. ......... 

Pyramidalianasi,  platysma,  and  ^H 

maximum  depression  of  th»^H 

lower  jaw.                                ^H 

Sad  reflexion  .............. 

Orbicularis   superior    and   de-^B 
pressor  angoli  oris  (triangn- 

kire  dc9  levres). 

Acreeable  reflexion.  ..>...... 

Orbicalaris  superior  and  zygo- 

matic ua  major. 

Wild  joj 

Pj-ramidalis  nasi,  zygomaticns 

major,   and   depressor    labii 

inferioris  (Carre).                    ^H 

Lecherous  pleasure    

Compressor   naris    and   zygo>'^H 

maticus  major.                        ^H 

Sensual   delirium  (delire   sen- 

^H 

Buel)   

Same  muscles,   gaze   npwarAl^H 

and  to  one  side,  spaem  of  tlM^^H 

eyelids,  the  tipper  coveria|i^^| 

part  of  the  iris.                      ^H 

Ecstacy 

Same  muscles,  hut  withoat  th^^f 

compressor  noris.                   ^H 

Great  grief,  with  tears 

Corrngator  supercilii,  zygomit*  ^H 

icuB  minor.                               ^| 

Grief,  with  dejection  and  deepair 

Corrngator  supercilii  and  de- 

pressor anguli  oris  (triongn- 

laire  des  levres). 

It  will  be  noted  in  the  above  table  that,  as  a  rule,  the  higher 

^^^^^^^^^^^^^^^^^^^^1 
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partial  contraction.  It  will  be  noted,  also,  that  these  muscles 
are  not  only  able  to  show  the  passions  and  emotions,  but  that 
some  acts  of  intelligence  betray  themselves  in  the  countenance. 
Reflection  and  meditation,  the  noblest  work  of  which  the  mind 
is  capable,  is  shown  by  a  simple  contraction  of  one  of  the 
muscles  of  the  brow. 

I  have  only  included  in  the  aboTe  table  those  expressions 
which  may  be  produced  artificially  and  recorded  by  photography. 
I  could  doubtless  increase  the  number  by  causing  varying  degrees 
of  the  chief  expressions. 

Be  that  as  it  may,  it  will  be  found  that  the  expressions  which 
I  have  analysed  are  numerous  enough. 

Man  cannot  express  all  his  passions  in  his  face,  especially  if 
all  the  passions  which  have  been  enumerated  by  philosophers  are 
to  be  considered  separate  ones. 

"Nothing,"  says  M.  Lelut,  "can  be  more  difficult,  varied, 
multiple,  and  complex,  than  the  names  given  to  the  passions." 
"  One  has  but  to  refer,*'  he  says,  "  to  the  following  list,  borrowed 
from  the  best  sources  (Plato,  Aristotle,  Cicero,  Descartes,  Hobbes, 
&c.)}  which  might  have  been  longer,  and  which  we  have  left  in 
alphabetical  order.''  {i.e.,  in  the  French,  but  not  in  the  English. 
-Ed.)  :— 


Wonder   (the    first 

Prying. 

Dulness. 

passion,  according  to 

Charity. 

Envy. 

Descartes). 

Trust. 

Emulation. 

Conceit. 

Despair. 

Transport. 

Love. 

Woe. 

Panic. 

Greediness. 

Mistrust. 

Favour. 

Anguish. 

Firmness. 

Fury. 

Covetousness. 

Discord. 

Kindness. 

Idleness. 

Grief. 

Glory. 

Boldness. 

Longing. 

High-mindedncss 

Baseness. 

Disdain. 

Gluttony. 

Meanness. 

Loneliness. 

Gormandising. 

Anger. 

Disgust. 

Lowliness. 

Desire. 

Esteem. 

Hatred. 

Vexation. 

Hope. 

Pluck. 

Fear. 

Enthusiasm. 

Shame. 

Courage. 

Fright. 

Jealousy. 

448 


THE  MECHANISM  OF  EZFKE8SI0N. 


Joy. 

Indignation. 

Irresolation. 

Enmity. 

Drunkenness. 

Cowardice. 

Luxury. 

Lamentation. 

Contempt. 

Mocking. 

Malice. 


Pride. 

Hty. 

Tears. 

Faint-heartedness. 

Bemorse. 

Bepentance. 

Gratitude. 

Begret. 

Laughter. 

Security. 


Self-satisfetction. 

Shock. 

Care. 

Sensuality. 

Bashness. 

Sadness. 

Timidity. 

Veneration. 

Vanity. 

Vengeance* 


The  study  of  the  moving  countenance  is  that  part  of  psychology 
which  treats  of  the  manner  in  which  man  shows  his  emotions  by 
the  movements  of  his  face. 

If  man  has  the  gift  of  making  known  his  passions  by  this  sort 
of  transfiguration  of  the  mind,  ought  he  not  equally  to  be  able  to 
read  the  very  varied  expressions  which  flit  across  the  faces  of 
his  fellow-men  ?  What  would  be  the  use  of  a  language  which 
could  not  be  understood  ?  To  express  and  understand  the  signs 
of  facial  movement  seems  to  me  to  be  bom  with  man.  Educa- 
tion and  civilisation  merely  serve  to  develop  or  moderate  them. 
By  the  union  of  these  two  faculties  the  play  of  the  face  becomes 
an  universal  language.  But  to  be  universal  this  language  must 
always  be  composed  of  the  same  signs,  or,  in  other  words,  must 
depend  on  muscular  contractions  always  identical.  Beason  and 
experiment  are  here  in  agreement.  I  have  established  the  fact 
that  it  is  always  a  single  muscle  which  executes  the  fundaniental 
movement  which  represents  a  given  mental  operation.  This  law 
is  so  rigorous  that  man  cannot  change  or  modify  it.  Had  it 
been  6therwise  it  must  have  happened  that  the  language  of  the 
face  would  have  shared  the  fate  of  speech ;  each  country,  each 
province  would  have  painted  the  passions  in  the  face  after  its  own 
way,  and  possibly  caprice  would  have  caused  the  facial  expression 
to  vary  infinitely  in  each  city,  or  in  every  individual. 

This  facial  language  must  needs  be  unalterable  as  a  condition 
of  its  universality.  For  that  reason  the  Creator  has  placed 
the  countenance  under  the  dependence  of  instinctive  or  reflex 
movements.  All  instinctive  movements  are  made  with  great 
regularity,  as  is  known.     Take  walking  as  an  example,  during 
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which  a  littlo  inliiiit  solves  the  most  difficult  problems  of 
mruhftnics  witli  an  case  and  exactness  which  the  will  could 
nerer  reach.  One  nnderstanda  then  bow  each  passion  is  figured 
ou  the  faco  always  by  the  same  mnsclen,  bo  that  neither  fashion 
nor  caprice  cim  altRr  them. 

"  UBually,"  says  Descartes  (Let  Pamont  de  Vdme,  2nd  part, 
Art  118),  "all  the  movements  of  the  face  and  eyes  can  bo 
changed  by  the  mind,  ^"hen  wishing  to  conceal  ita  passion  it 
thinks  strongly  on  an  opposite  one ;  bo  that  it  can  be  used  to 
dissimulato  as  well  as  to  declare." 

It  ia  troe  that  some  persons,  especially  actors,  have  the  power 
of  aimolatiug  passions  marvellously  with  the  face  and  lips.  By 
creating  an  imaginary  sitnation  thoy  are  ahlo  by  means  of  Ihia 
special  aptitude  to  call  up  artificial  emotions.  Nevertheless  I 
cwi  Hbow  that  there  arc  certain  passions  which  it  is  not  given  to 
nun  to  simulate,  nod  that  the  attentive  observer  is  always  able, 
for  vxamplc,  to  detect  and  confound  a  deceitful  smile. 

Bo  that  as  it  may,  the  characters  of  facial  expression,  whether 
pretended  or  really  caused  by  the  working  of  the  mind,  cannot 
bo  changed ;  they  are  the  same  for  all  people,  savages  and  civi- 
lised, not  diflering  among  the  latter  except  by  their  moderation 
utd  tliM  distinctness  of  the  hueamonta  {distinction  des  Intits). 

The/ace  at  rent. — When  at  rest  the  mnscles  have  still  a  force 

idiuli  never  slccptj,  and  which  they  lose  only  at  death.     This 

B  it  called  tone.     It  is  by  reason  of  this  force  that  the  ends  of 

>  [JTing  muscle  draw  back  when  cut  across.     The  muscles  are 

'  lika  springs,  nliich  are  more  or  less  balanced  in  the  intervals  of 

eontractioD.     It  is  thus,  in  the  face,  that  the  tissues,  especially 

9  skin,  are  dragged  in  the  direction  of  the  greatest  force. 

In  tho  new-born  child  the  mind  is  barren  of  emotions ;  the 
)  »t  rest  in  quite  negative,  expressive  of  complete  emotional 
incss :  bnt  when  the  child  begins  to  feel  and  to  bo  influenced 
J  pasaions,  tho  facial  musclus  begin  to  act  and  to  paint  them  on 

a  Ace. 

Tboso  nmscles  which  are  most  o^n  exercised  by  this  kind  of 

i&tA)  gj-ninaaticB  develop  most  and  have  moat  tonic  power. 

Nocd  it  bo  said  that  the  loco  at  rest  is  necessarily  intlaenced 
by  tho  changes  of  muscular  tone,  or,  to  follow  tho  trivial  com- 
parison already  made,  by  tho  force  of  the  springs  which  keep  it 
baJtDced.     Thus  in  formed  the  countenance  at  rest,  the  oxpres- 
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sion  of  the  individuali  which  should  be  a  reflection  of  our 
habitual  thoughts,  a  portrait  of  our  passions.  (This  is  but  a 
scientific  development  of  a  well-known  and  generally-admitted 
fact) 

Nevertheless  the  great  philosopher  Diderot  seems  to  have 
placed  great  restrictions  on  this  theoify.  "  Sometimes/'  says  he, 
**  we  make  our  own  countenance.  The  face  accustomed  to  take 
the  expression  of  the  master  passion  keeps  it ;  sometimes  also 
we  get  our  expression  from  nature,  and  such  as  it  is  we  must 
keep  it.  It  may  have  pleased  her  to  make  us  good  and  give  us 
wicked  facesy  or  to  m^ke  us  wicked  and  endow  us  unth  a  counten- 
ance of  goodness.''  If  it  were  true  that  goodness  could  be 
masked  by  the  externals  of  wickedness,  we  should  have  to  lessen 
our  admiration  for  that  masterpiece  of  nature — expression. 
Diderot's  assertion  is,  happily,  not  accurate.  The  expression  of 
a  new-bom  child  is  always  negative.  It  is  time  alone  which 
develops  individual  expression,  good  or  wicked,  as  good  or  wicked 
passions  have  the  mastery.  Even  if  we  admit  that  a  good  man 
may  be  bom  with  a  wicked  face,  the  workings  of  a  noble  mind 
would  soon  blot  out  this  monstrosity. 

[The  concluding  pages  of  this  essay  are  occupied  by  arguments 
which  tend  to  show  the  importance  in  the  fine  arts  of  a  scientifio 
study  of  the  expressions  of  the  face.] 
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MUSCULAR      PItOTBESIS. 

Vhyslological  muscular  protkfsis,  deduced  from  my  ehetro- 
pkiftiological  and  pathological  reuarchet  on  the  movements  of 
tlie  hand,/oot,  and  trunk. 
Mt  object  IB  ta  introdace  into  practice  a  Byetem  of  apparatus 
destined,  1.  To  snpply  as  far  as  possible  tbo  iodividaat 
Tolantary  power  of  wasted  or  palsied  muscles  by  re-eatablisbing 
or  helping  natural  movementa ;  2.  To  prevent  or  overcome 
deformities  of  joints  by  eqaalising  the  tonic  forces  which  uatnroUy 
eontrol  the  relations  of  the  articular  surfaces.  This  method  is 
pbjsiologicol,  hccauBo  it  imitates  nature  in  disposing  its  artificial 
BiDScles  according  to  the  exact  facts  of  auatomy  and  pbysiologi,'. 
TbiB  is  its  only  novelty. 

Oeneral  cniisirlerations, — Our  objects  are — 
1.  To  supply  the  individttal  voluntary  action  of  the  palsied  or 
moMted  miiscks, 

fFor  this  end  an  exact  knoivledge  of  the  true  action  of  the 

joosdes  is  necessary,  and  also  of  the  movements  produced  by 

imbications   of  ronsclos.      It  is   necessary   also   in   artificial 

ingoments  to  imitate  as   closely  aa  possible  the  muscular 

vDgomeuts  found  in  nature.] 

I'o  restore  or  facilitate  natural  movements. 
The  commonest  orthopcedic  apparatus  is  bo  constracted  that 
imoTements  of  the  joints  are  generally  made  impossible.     The 
0  of  this  is  evident.     I  have  never  used  anything 
but  tkstic  apparatus  fixed  to  artificial  tendons. 

Elastic  force  was  used  by  Delacroix,  who  applied  it  to  an 
apporatas  intended  to  replace  the  extensor  of  the  fingers.  Tbia 
apparatus  is  described  (Dictiannaire  dcs  Sciences  MrdicaUs, 
Paris,  1819)  by  Foumier-Pescay  aud  Begin,  ajid  by  Gerdy 
(Traits  dcs  Bundaijes,  1837),  who  also  advised  this  system  for 
|Miby  of  the  ficxors  of  fhe  tlhow  and  ankle.  Mellet  (Manuet 
■  Fram  1,'Eltalrwtliim  Letaiut*  Std  tiL,  pp,  lOU— 109C 
a   0   2 
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d'Orthopedie,  1844)  advised  the  use  of  caoutchouc  instead  of 
metal  springs.     Bigal  also  used  bands  of  vulcanised  india-rubber 

for  orthopoedic  purposes In   spite   of  these  attempts, 

elastic  apparatus  has  not  become  general  in  orthopoedic  practice, 
notwithstanding  that  this  system  acts  not  merely  in  a  prothetic 
manner,  but  also  as  a  gymnastic  tending  to  cure  the  muscular 
lesion. 

In  order  to  obtain  regulated  movement  we  need  not  only  a  force 
sufficient  to  cause  it,  but  a  thorough  knowledge  of  the  mechanism. 
But  with  the  views  of  Galen  still  prevalent  (who  taught  that 
during  voluntary  motion  the  antagonistic  muscles  were  inactive) 
it  is  impossible  to  explain  the  movements  which  should  result 
from  the  action  of  springs  intended  to  replace  muscles. 

If  Galen's  doctrine  were  true,  elastic  apparatus  would  be  in- 
applicable. In  fact,  if  it  were  true  that  during  voluntiuy 
movement  the  antagonistic  muscles  were  inactive,  every  elastic 
meant  to  replace  a  palsied  muscle  could  only  produce  a  jerking 
movement  always  the  same,  unless  the  will  put  in  action  the 
antagonist  muscles  (a  mental  process  not  to  be  confounded 
with  the  ordinary  action  of  the  antagonist  muscles  during 
voluntary  motion).  Suppose  the  flexors  of  the  elbow  are  palsied 
while  the  triceps  is  sound,  and  that  a  spring  with  its  ends 
fixed  to  the  arm  and  forearm  keeps  the  elbow  bent.  When 
in  this  case  the  patient  wants  to  bend  the  elbow  after  extending 
it,  the  triceps  would  become  completely  inactive,  and  the  spring 
would  completely  bend  the  elbow  with  a  sudden  jerk.  Of  what 
use  would  such  apparatus  be,  especially  in  big  movements  ?  If 
we  wished  to  get  an  artificial  extension  of  the  knee  by  this 
means,  the  motion  would  be  jerking,  as  in  locomotor  ataxy 
when  co-ordination  is  abolished.  Flexion  of  the  elbow  produced 
in  this  way  would  not  allow  the  hand  to  seize  any  object  with 
certainty,  and  we  should  get  similar  effects  whenever  we  replaced 
muscles  by  elastic  force. 

But  as  a  matter  of  fact,  patients  with  elastic  muscular  make- 
shifts, provided  the  antagonists  of  the  lost  muscles  are  preserved, 
can  flex  or  extend  the  damaged  limb  either  gradually,  or  more 
or  less  suddenly,  or  partially,  so  that  they  attain  their  end  with 
as  much  certainty  as  if  they  had  all  their  muscles. 

This  is  not  the  result  of  a  sort  of  education  by  which  the 
antagonist  muscle  is  relaxed  after  being  voluntarily  eontracted; 
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)r  these  patients,  children  as  well  as  adnlts,  easily  exercise  lliis 
fanctiou  the  first  time  the  apparatns  is  applied.  In  this  case 
it  ia  tlio  artificial  elastic  force  which  cauaes  Iho  movement,  hut 
the  resistance  of  the  antagonising  muscles  helps  to  moderatt-  it. 
Here  is  the  proof.  In  these  patients  with  palsy  of  the  flexors  of 
the  (lUiow  1  passively  extended  the  elhow  without  the  intervention 
of  the  patient's  will,  and  then  suddenly  leaving  it  to  itself, 
it  was  Qesed  with  a  jerk,  shofiing  that  the  power  of  the 
Kprinp  W89  greater  than  the  tonic  force  of  tlie  triceps.  Having 
Btraighteiifd  the  elhow  afresh,  I  asked  the  patient  to  half  flex  it 
quickJj,  or  slowly  and  gradually,  and  they  were  able  to  do  this 
at  once.  It  is  evident  that  in  this  case  the  trtcopa  nets  at  the 
lime  of  the  voluntary  movement,  l.e.,  that  it  suddenly  contracts 
(which,  by  the  way,  I  conld  feel),  and  then  relaxes  so  as  to 
nuidt^rala  the  elastic  force  in  accordance  with  the  wishes  of  tbo 
imtiont  {au  ijri  ih  In  rolont6  (lit  mijet).  .  .  . 

Thcae  facta  show  that  voluntary  motion  reanlta  from  a  double 
perroiiB  action,  which  I  have  called  the  hnnnony  of  nntitfionists, 
which  on  tbo  ono  hand  causes  the  contraction  of  the  muscles 
jrodocing  the  movement,  and  on  the  other,  contraction  of  the 
«Btag(mlMt9,  immediately  followed  by  a  relaxation,  proportionate 
tad  parallel  io  the  movement  produced,  which  moderates  the 
movement  and  makes  it  more  certain. 

Id  presence  of  these  facts  the  theory  of  the  alternative  repose 
of  mascloa  during  voluntary  movement  breaks  down.  We  can 
no  longer  say,  for  example,  that  during  walking  tlie  flexors  and 
■xtvnsors  rost  by  turns.  Without  going  into  the  history  of  the 
varions  opinions  which  have  been  held  with  regard  to  the 
mccbBnism  of  muscular  action  since  Ualen,  I  must  say  that 
Winslow  was  the  first  to  attrilmte  to  the  antagonist  muscles, 
which  he  happily  called  moderators,  an  active  part  in  the 
ToItintArT  movements  caused  by  the  mnsclea  which  bring  about 
certain  positions  and  attitudes,  niid  which  he  called  the  principal 
motor*  (Winslow,  Traits  det  Mvictcn,  p.  160),  This  doctrine  of 
Winslow  had  need  of  demonstration,  for  although  it  has  been 
profi^iuurd  by  some  physiologists  since  his  time,  it  took  no  place 
io  science  and  was  soon  forgotten,  so  that  no  traces  of  it  ore 
foand  in  modern  classical  works.  But  Winslow  only  accorded  to 
tlio  autagouist  mnscles  a  secondary  place  in  voluntary  movements. 
I  i^TO  them  a  more  important  part,  for  I  think  the  power  of  their 


5iusn..  Ji=3ulr  n;r'!.i  ^fiiiT'^jt*'  ^^-^^^Tf^sn  or  nuasr  Hit  zirtDEDtt 
a:  •  jiixt  iiLuiTT'SiiiL.   t=7er  Tn.rf*i  "iinr  nirnpcniBii:  of  isbt  exifa^son 

lT  ^iHZirlliL  llxt    WiTr^.   lie  "frr^MF^  tCPt  frtPT  H    fHlli^iTtfS  TyjflnllT.  SO 

Ik  11  iA^nm>Tife  lilt  i-^'i""  a:  '^u^  -ersscsacs..     IEjeet  'wtc^A*  -viS 

'^r^  <£:L.ci;A«i!i:^      ^**  :2U2B£   n:  "ais  -^  ■  :.'u<iirf  ctfS3a3£ExT  of  the 

—     -  « 

J  iiT-iits  lilt  iraiD.  ijii  jLi*s:  zij^  i«:^tr  iiTiieLiisiir  lie  exdiftiions 
:•;  ii*t:i-i:f  it  Tzii'-iL  ii^i-  .T  Hiiz  fzucinL  ai  te  ^emi'Ziplished. 
Z'lK  'jLttf'.irj^  if  It  TT.tt  ziin»antiisf.  iar  liif  &kS3  *r*  re*l  enongfa 
t^i  f>:*.Ll  zitt  lutj  itf  ^-iii^i'  igutizizii^  ....  Tbtse  fptsmodk 
•v.'i-'j:i*:'Li:tiii    ii:    iii^L.    ^icpTnjT".    loi^zr  iz.  frfbzizie    pftlajt   nor 

^Tult'T.    1:^    iZ.    :if  "y  •  ifi^:.    r'iL^ir   xT^iLrki:^  zi:&t  !]«  used   whh 

-k*»^i  I  fcij  :ia::  ^ictfe  irciLzajr^s  u^  -if  n>  ^lae  in  cmses  whoe 
•.j:>:?«:  1*  1  i:Lii*!:il*z  T^^T^-z^'jL  f  Uls  =izs«  Eisj  of  aD  be  cmed 
^^i"  ■vT*;TrtcrLit  ij  scedil  ricazLs. 

KktIi.^  iri^  s^rizx?  of  iz^ul  &rii  sjirfcgs  of  indiA-rabber  in 
L.«  'tlaco^  spcttT&n?,  Ihirbenzfac  Lfts  ab«nd<Mied  the  Imter  be- 
e%..xt^  tbetr  pover  i3  ^r*  znoirh  indocsccd  bj  the  weather,  and 
iu'.y  *re  apt  :o  Lreak  and  to  neicd  frequent  lenewaL  Althou^ 
VLH  tfrizi^  are  tLiaallj  placed  in  the  position  of  the  bdly  of  the 
mnanUs  to  be  replaced,  this  rale  is  liable  to  exeepdons,  as  will  be 
iteen  when  details  are  entered  npon.] 

It  woold  be  illnsorj  to  suppose  that  an  artificial  dastie  rnnaeb 
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like  a  livLug  muscle  in  the  proJnction  of  voluntary  move- 
Tile  living  muscle,  when  worked  by  the  will,  pots  forth 
Tftriablo  power,  gradually  or  suddenly  as  needs  require, 
ig  as  it  acts  aa  motor  or  moderator,  or  helps  in  the  work 
oroth«TS.  The  elastic  makeshift,  on  the  other  hand,  to  which  a 
fixed  and  dttlerminute  power  can  alone  be  given,  cannot  fulfil  such 
Baoy-sided  functions.  Experience  has  taught  mo  wbat  reason 
haro  led  me  to  expect.  There  are  some  cases  in  which 
ie  force  is  quite  inadequate  to  replace  the  lost  functions. 
An  example  will  show  this.  Suppose  the  gastrocnemius  and 
soleDs  is  pulsi^Kl  or  wasted ;  extension  of  the  ankle  is  abolished 
and  it  remains  always  flexed.  If  we  only  wanted  to  restore  the 
jxiwer  of  extending  the  ankle  when  the  foot  is  not  resting  on  the 
lod  »  spring  with  a  power  of  a  few  kilos  would  surely  be 
inoilfjh.  But  if  we  want  to  support  the  weight  of  the  body,  or 
it  a  forward  impnlse,  as  in  the  first  stage  of  walking,  tbis 
litttd  power  wonld  not  be  sufficient,  because  in  walking  the 
itrocnemina  and  soleus  contracts  with  n  force  at  least  equal  lo 
noight  of  the  body.  But  if  we  gave  such  a  power  to  our 
lahift  spring  the  foot  would  be  for  over  extcndeil,  aud  walk- 
would  bo  hindered,  as  it  is  in  cases  of  palsy  of  the  flexors  of 
tbu  ankle.  In  such  cases  I  have  been  obliged  to  combine  rigid 
apfMtratna  witb  a  spring  arrangement. 

8.  To  prevent  or  overcome  di-formities  of  joints  hiihalandng 
the  lonir/orreit  which  control  the  noniuU  rclatioiu  of  the  articular 
nrjiuf*. 

[In  cases  of  palsy  not  only  do  the  sound  mascles.  which  are 
ao  longer  antagonised,  contract,  but  the  joints  are  apt  to  got 
dftformed  and  dislocated ;  the  ligaments  contract  in  one  direc- 
aud  stretch  in  anotbur,  so  that  false  ankyloses  are  produced  ; 
the  limb  is  deformed,  and  its  use  interfered  with.  1'he  key  to 
tronbh's  is  the  exaggerated  action  of  the  non-paralysed 
les.] 

Oppose  to  this  exaggerated  action  of  healthy  muscles  the 
■etion  of  orliliciul  muscles  which  imitate  nature  and  you  will 
prevent,  care,  or  improve  the  deformities  of  joints  which  follow 
on  local  palaicM. 

....  Palsy  of  the  peroneas  longus  may  bo  taken  as  an 
example.  Knowing  the  proper  action  of  this  muscle,  aud  that 
of  itB  ontagoiuBt  the  tibialis  anticas,  one  foreseee  as  a  result  of 


J 


ita  TitisT,  in  iffrtniniT  s  m  immeeixKs  tvdbl  an. 


It  -Hie  jmk  TDin  «H3HzciiL  It  3ie  .■miwiiuFTim  OIL  aicsr  puBdsir 

■isies'  jX  The  3ms.  imi  inaHj  aaranBEcmfls  "jf  3ie  pionfiir  sedi 

3JX«ice  is  *!i*ar^  die  mir  -wiawi^  .jf  j%H!rnnifng  ^sob  aie&miiCT. 
yocnre  jas  'ii*szi  ao  !i£Ar-aLniiE£t  in.  dxe  jpFpffsnn  of  ptoms  of 


.utid>"jii  ysrmens  'ixnaris  ic  a  mcL  jooxr  if  'iwg  ^se  &>  die 
^nr  '.Oil  I  "iiB  1X5^  niessitaisal  Jane  in  wis  za  »idmesB  is  nuace 
-vxvT'^rriilr.  Tlie  ±:?r  ni^acazsAl  'hen  jeame  rsi'innaHJ  en  die 
in&^rriai.  Trmt^iri-im,  w  -jiar  die  ±qiii:  efiize  af  ^ae  iitryr  «a.nsied  s 
iraniinencft  in.  die  insLep.  m  ViTi*n  die  shiie  ipsaeed  ptinfaHr. 
N':inrs,  '37  i±inr  die  -s^^itt^n  -a  die  TmiitH*  muler  piirs  of  the 
i73r.  meCiiZAisoL  bas  ami  die  Tir^Tmnn  h  iepF^sszLr  apallj  ULii 
in  .m!;^  die  ±rir  Jie^.irar^."  die  ^ynikl  cuziefiicn.  and  the 
jrji3b:iii :  ^^  iTJaT  die  vniinn  ^o  sear  ihe  mms  isni  of  the 
ira^;  :neruuJLrnAl  die  itrdiin  aefarne  ^€  sizznu^z  on  tn^  iKne  uhl 
iv>  x*ik  ■-.ii  die  :dier?. 

Tru»iie!irje  L^   :»f  iciniiin  d^iz  zi  -Sises  .if  ^^r^rT.*  paralrsis, 
"C^T^niieirui  &;:^fin;::7Li    aLizjic  be  *3T:ifevi  xo   seen   ui   onier  to 


P/',d".r:*ic  a^T:ancii3  *:rzednes  itiz^s  'Ix  btnefcs  sdff  joints 

a7.ti  i»1 5ji  i,rJr:l«,ses  caiLseii  iv  die  fziziccilirr  of  a  Ifnib  fruni  loc^ 

«  •  a 

^/r.e  BLijit.  aj  in  die  istuI  ipparatcs  fbrc^yejcomm-z  ansciiLar 
tf*z*,T%/rj^^,  Z3e  X  fjLcd  pcTTcT :  hxiz  experiensre,  as  I  shsll  show, 
ha.^  Ur:^ht  me  ihai  a  frjrdniied  elastic  force,  especiallT  during 
sdf-^,  t/fJi  \ikk  tL*  ffende  power  of  never  cc&sing  mnseolAr  tone ; 
that  i^  cr/nqzeTS  tLe  resistance  of  ligmments  more  certainlj  than 
;h^  bmt^  f/>rc/jr  of  rigid  mtchines,  withonl  causing  p«in,  and 
Trhhoni  fiiiu^f  the  joint- 
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71j^;  aj/f;lication  of  these  apparatus  reqnires  a  knowledge  of 
MiHUmty  and  physiology.  One  mnst  determine  exactfy  the  seat 
and  action  of  the  lost  muscles  and  put  npon  the  appaiatos  a  cor- 
respondingly greater  or  less  number  of  artificial  maades.  •  •  .1 
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.Til  rases  where  the  extensor  communis  digitoram  is  paralysed 
I  Docboina  recommQiids  tbo  apparatus  inTentcd  by  liimaelf.  It 
|i  eonUHta  of  the  foUowtDg  parts  :  («!  a  glovo,  tlie  finsera  of  nhicb 
[  imcli  to  Uio  upper  tbirds  of  the  mid  pbulangcs,  upuu  wbicb  tliey 
I  ahooIJ  fit  firmly;  (b)  artificial  tcudouH  fixed  to  the  far  ends  of 

the  Dear  pbiilnngee,  and  running  in  abefttbs  seim  to  tbe  back  of 
I  ewb  {ibalauii,  and  converging  towards  tbe  wrist,  wbcre  tbey  end 
I  in  ltt(l«  rings ;  (c)  a  stiff  leather  sleeve,  laced  or  buckled  on  the 
r  foreano  and  joined  to  an  armlet  of  gtofT  fixed  above  the  elbow  to 
[prewDt  the  Icatber  elcevo  &om  slipping  down.  Lustly,  two 
I  sptnl  spring,  covered  with  leather,  fixed  to  the  back  of  the 
f  sleevo  and  huving  a  power  of  three  or  four  kilos,  and  joined  to 
[  tho  oxUtnsor  tendons  by  tbe  rings,]* 

[Id  caaea  when>  tlio  above  apparatus  cannot  bo  nsed,  lut  in  tbe 
ijnsUncc  of  11  patient  who  was  wounded  by  a  ball  in  the  lower 
%  of  the  ann,  and  could  not  bear  tbe  prossaro  of  the  nrmletr 
I  If.  Ihicheujiii  recommends  a  machine  which  consists  of  a  steel 
Ipluto  fixed  to  the  front  of  the  forearm  by  a  stiff  leather  sleeve 
I  Inwd  at  the  side  ;  another  ste^^l  plate  is  modelled  to  tbe  palm  of 
I  the  bond,  and  jointed  with  tbe  first  at  tbo  wrist  so  as  to  allow 
I  ndo  movemcntH.  This  palm  plate,  which  reaches  forward  to  the 
I  metocarpo -phalangeal  joints,  and  outward  to  the  fold  which 
I  boonds  the  hall  of  tbe  thumb,  is  fastened  with  a  strap  to  the 
I  metacarpus.  A  digital  plate  is  applied  to  the  palmar  surface  of 
I  tbe  &rst  phalanges,  and  is  jointed  to  the  palm  pinto.  A  spring 
I  fixed  to  the  palmar  portion  keeps  tbe  finger.plate  extended  so 
I  that  tho  Qrst  phalanges  are  always  in  extension.  The  whole  is 
I  lined  and  finlHhed  so  as  not  to  cause  bruising. 

Whou  the  flexors  of  the  fingers  (anperficial  and  deep)  are  lost 
I.M.  I>uchenne  recommends  an  apparatus  which  consists  of  a 
t^re,  sleeve,  and  armlet,  as  in  the  machiue  for  replacing  the 
k  extensors.  The  tuudons  run  in  shouths  on  the  palmar  surface, 
I  and  rem'h  to  the  end  phalanges,  and  thry  are  joined  to 
I  springs  fixed  on  the  sleeve.  The  fingers  of  the  glove  are 
I  slushed  across  the  buck  of  the  knuckles  xo  as  not  to  restrain 
[  flexion. 

The  springs  should  bo  strong  enoagh  to  flex  the  mid  and  far 

phnUnges,  but  should  have  no  action  on  the  near  phalanges.] 

s  of  UiEw  ipptniui  ue  glvtn  'm  tbe  thlnl  edition  of  tliK  EU^ritlii^t 


4aH  ^BrssaLOGZHAXL  msccLkJSL  isaarwBsm. 


SiUiMixutts  'or  iie  Tiiimb  Wtarin^ 


Tliii  Tiiiapieft  if  die  ball  it  die  -^mmh  y^stt  ^et^xxsu^  aze 
xiifftt^L  DnrhpTme  lus  innatfrl  i  ma^^mg  nririwufed  tti  leplftoe 
die  nmaeies  -rhieh  ^anae  iiipisciuii  if  die  dumio.  TIte  sleeve 
unii  Mm  IPS  irr^  die  iame  ja  In  die  xzrnaiarjs  viremau^br  tiesccSbed. 
Tz  'Vntmsta  if  x  i!ijt«  ^nm.  Thieii  uL  die  tingas  haive  been 
mmn^-^L  die  dimnii  ilane  rr^miimiii^  aziiL  irrddeml  ynifons 
Torkinff  in  irnores  mil  itracinri  ii^  -nij?  ii  die  sncizxgs.  wiiieh. 
acnncu^y  r^piace  die  ib«tiii!tiir  ami  -iTipimfflis  poffii!^  This 
moi^hine  •^lumits  die  iir  o"*""^'^-  ^^^^"^^  die  near  phaLmx 
'jUtinily  inr^arria  m  die  irsi  metacarpal  b«iiie  ami  opposes  it, 
aa  la  naocni-' 


Tzeme  ir*  '^c  mur^  pa*!di!al  iznportaiuK  draii  those  for  the 
trory^r  Hmh.  aeomae  die^  marr  oreviiiLS  'Laannicies  which,  <aboe 
<ii*r>L:T>*tL  Ciicocit*  incTTcaxEe.  Whli  diis  ofcT^rc  uheT  shoald 
aW:i~%  bi  nAiti  ilijtLT  '^'idi  :dier  ZLitiers  of  triaanen-,  especi- 
aT.j  iiTGuiiaadciu  die  sbjec::  ot'  irriieri  L*  to  cnre  the  palsy  or 
wx^zi-Z7r  ^he  prime  caiise  of  du*  Jef^jraii^iT.  Further,  the  cases 
tt^  Thick  zhesfi:  iseazis  are  ap^lii!acle  are  very  ntinnaous- 

3tf  T  researches  ha^e  ceen  LirrriT  ina*Ie  on  votiihs  and  children. 
Mj  o'oject  xa.^  a.-?  moch  to  preTent  «ieforniiST  while  the  paralyses 
were  bein  j  trea:ed,  as  ti^  restore  moTement  or  make  it  easier. 

Ali  my  efforts  to  get  the  complete  moTement  of  the  foot  were 
frn;:Ie<»  until  I  imitateii  nature  by  fixing  my  £dse  muscles  to 
thi^r  proper  anatomical  point& 

The  apparatus  is  composed  of  a  sock  or  gaiter,  false  mnsdes, 
and  a  ftysitem  of  bands,  with  or  without  metal  protectors,  which 
serre  as  a  point  of  support  for  the  false  muscles. 

The  **  HOck"  is  of  ticking,  and  extends  from  aboTe  the  ankle 
to  the  roots  of  the  toes,  so  as  to  allow  of  the  free  moTement  of 
the  latter.  The  sock  is  cut  like  a  boot,  with  the  seams  (made 
smooth  00  as  not  to  hurt  the  skin)  encircling  the  fooL    It  is 
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tuiullj'  Incfid  in  front,  but,  tinder  cprtain  circnm stances,  ou  Uie 
isBtde  or  the  oatsid^.  It  must  fit  ncll,  'nithout  folds,  and  bo  not 
too  tigbt.     A  silk  sock  should  bo  worn  benenth  it.  .  .  . 

The  tendons  of  the  false  musclea  for  moving  the  foot,  as 
Rguda  their  attachniout  and  direction,  are  made  to  closely 
imitate  natnre.     Tbi?v  nrc  made  of  silk  laces.  .  .  . 

The  motors  are  covered  spiral  springs.  Tbeir  extension  is 
checked  so  as  not  to  exceed  a  third  of  their  length,  ho  that 
further  pulling  npon  them  causes  them  to  act  like  a  rigid  force. 
These  motors  end  below  in  hooka  which  fasten  to  the  rings  of 
the  false  tendons,  and  above  in  straps  which  fasten  to  the  con- 
trivance to  bo  described. 

I  have  tried  in  these  attempts  to  get  rid  of  metal  as  much  as 
pottaible.  At  first  I  made  a  calf-piece  < nwlU'tifre)  of  thick 
leather  lacing  on  the  outside,  which  could  be  tightened  by  the 
garter  so  as  to  fix  it  firmly.  This  proved  insufficient,  for  when 
the  calf  was  wasted  it  was  pulled  down  by  the  power  of  the 
CbIso  muscles,  and  when  the  calf  was  well  developed  the  con- 
stant pressure  of  the  garter  caused  it  to  waste. 

I  then  tried  to  support  the  cnlf-pioce  by  a  thigh-pioce  taking 
hs  point  of  resistance  above  the  condyles  of  the  femnr.  .... 
This  machine,  closely  resembling  the  one  nsed  for  the  hand, 
is  not  applicable  when  great  power  is  requireJ,  because  the 
ttgbt-lacing  of  the  thigh-piece,  which  then  becomes  necessary, 
oansoB  wasting  of  the  thigh-muscles,  especially  the  vostuii 
intemus  and  vastus  estcruus.  .  .  . 

The  thigh-piecQ  is  further  very  disagreeable  in  hot  weather.  .  . 

The  apparatus,  as  ultimately  contrived,  fulfilled  all  the  indi- 
cations. It  consists  of  two  metal  props,  to  which  are  tixl^d  two 
circular  metal  bands,  the  fronts  of  which  are  jointed  and  can  be 
opened ;  and  of  a  stirrop,  to  which  a  leather  sole  is  fixed,  some* 
Umvs  strengthened  by  a  plate  of  metal,  all  being  covered  with 
leather. 

The  sock  being  put  an  the  foot  the  limb  is  placed  in  the 
ijtparatus,  and  a  bout  holds  all  firm.  Then  the  false  muscles 
are  stretched  and  fixed  to  the  upper  ring  by  means  of  hattons, 
which  are  riveted  to  it. 


I 


2 


*-      r  r  i_      in 


■ir:j^:>4    -^MSiii    -wTTsj^**.   gKT^irr  jl  izrr  aisi    xssan 


^€  J  u^r*,  ^  T-'i^nM  JLji.'^u^     ^in»€raziii  "^xr  T/*f  viioLi. 


i^^a  '-r.»ni)u^«^7  -riiicryi  "ill  iiiiv-iLtt  KiDiKiaEiiiL  a:  "LiDf 

;ai*tut    v-,r:i  iv*  i  -r*ji^   ^f^  ziiir*.  zl-ds:  2iifc£f  iiii»  irrciuef  <:€  £ai 

AA^*,   n'*?^;:'/:Lr^ .  ti.i  pi::^.  :z.  "Lijr  jxc  ltiI  *Cu*-      h^i  irL^  lius 
*iv^r,A7  ;:A;t  '--^^rL  b:n**r  liiix  ^^iiicjzz  1.:  intraae  s  rtszis  i:  is 

fS^/'/,  >/v  tAf:A',wj  XiJi  fo7»r-fXfi  c^  ihr  Lied  fc<4  mi  iLe  iDedk>- 
Wf^\  '/Lu\.  Wf'Zj'jh  He  fn'jcT  ei^e  of  zhe  foc'u  ^liich  is 
ttMiumiiy  \f^h\f  ruiktm  a  corre  with  a  dawnnid  concaTinr  just 
Vik^,  i}^'.  lur^r  *'A^/h,  Tot  one  deformitr  of  the  foot  mcoiber  is 
nuiMknU-A.  \¥.  ure  know  thmt  a  single  force  (the  peioceiis 
\ofr/n%ff  sadinir  from  without  in  and  from  above  down  on  a 
iMUiiU'.  kiff/i  ixhc,  hinder  lower  part  of  the  first  metatarsal  and 
uAyrUtiUV,  {/«irt  of  ihh  interaal  cnneiform  bones),  cmnsesthe  com- 
thtA  num^neuin  which  help  to  form  the  plantar  aieh,  nothing 
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is  CMuicr  than  to  imitate  nature  by  fixing  to  the  gaiter-gock, 
ttt  the  point  of  junction  of  the  first  metatarsal  and  internal 
eiform,  an  artificial  tendon,  which  follows  tho  line  of  tho 
fwrooens  longns  in  the  sole,  passing  behind  tho  external  mal- 

I  Uolus  to  be  attached  either  to  the  outer  part  of  the  calf-piece, 
or  to  the  apparatus  of  metal  bands. 

The  false  peronens  longus  jast  described  qniukens  con- 
siderably the  restoration  of  tho  plantar  arch,  which  is  a  long 
time  being  re*establiahcd  by  the  faradisation  of  a  palsied  or 
wcaIc  peroneus  longus.  .  .  .  It  ir  especially  in  the  treatment  of 
congenital  flat  foot,  when  the  patient  ia  not  very  young,  that 
the  help  of  the  false  peronens  longus  is  useful  if  not  necessary. 
In  these  cikBos  the  dorsal  ligaments  of  the  inner  edge  of  the  foot 
are  so  shortened  as  to  allow  very  little  play  to  tho  joints,  and 
offer  a  great  resistance  to  the  action  of  the  peroneua  longus, 
whetlier  trno  or  false. 

I  h&To  faradised  many  painful  congenita!  flat  feet  for  nearly 
Iwo  jreKTs,  and  the  pains   and  fatigue  caused  by  walking  and 

I  standing  have  disappeared.  But  the  carve  of  the  plantar  arch 
ma  developed  with  despairing  slowness  because  of  the  resistance 
of  the  iignuienlB.  Pf  I  had  not  wished  to  judge  of  the  actual 
ralne  of  faradisation  of  the  peronens  as  the  sole  treiitment  for 
flat  foot,  I  should  have  tried  long  since  to  show  that  in  these 
eases  the  plantar  arch  may  be  developed  solely  by  the  influence 

'  of  a  false  peronens  longus. 

The   fi^so  peroneus  longus  is  only  of   nso   to  preaorve  the 

>  Dprmal  shape  of  the  foot,  or  to  form  a  plantar  arch  when  the 

foot  is  fiat.     It  ia  of  uo  help  in  walking  because  for  this,  as  in 

the  citso  of  the  false  gastrocnemius  and  soleus,  a  force  siifllicient 

■  to  lift  the  entire  body  would  be  nccessarj'.     When,  therefore,  this 

'   mBsoli!  is  incurable  a  rigid  apparatus  is  needed  to  prevent  the 

foot  from  turning  outwards.     This  will  prevent  the  sprains  and 

twists  which  are  cansed  in  walking  owing  to  the  outer  odgo  of  iba 

foot  taking  wrong  points  of  support. 

A  FaUe  TibUtlU  Anliaig. 


[Pdsy  "of  the  tibialis  snticus  ia  inevitably  followed  by  cou- 
>  tnetore  of   iu  antagonists,   tho    gastrocnemius,    soleos    and 


iM.Mir^'   r:i*»»i^    it:   ^ittr"  t '^.     i*»:::     :i: 


JB  man:  -rnrarifc  laMC  -&£  of  -&£  jnlSiT  mde  dnznii:  Bieep; 
ixft  luflmar  aiuL  ^  -EXBGssBBnBQ  inr  *&!£  »g^n»ti  of  'die 
jom^QE.  snc  -nie  iBiiac*  "^tnTHg  xesMSE  so  as  to 

ic  kaei  iiie  liHi:  Bemirfies£C  ma  MfhRgBii  st  n^il,  in  order  to 
porpvem  'aiBBt  'snmiufls.    A  •^'»»^  -qimilig  ■■■lmmi*.  fcunc  iJieae 

inoicmillK.  OOZ  il  S    immffWqamr  "VQIBL  12l£  •BUUilUBni  JBS 

fr  II  cm  "aif  jenoT'  fcynnTfWL.     TTeninziiET  oogan.  uns.  id  'bt  too  long 
Qtiiflrc^  jec  bx:  incnnoik  iioIiniriDiE  xieiaaiiBd. 

ff  ^sut  ion:  if  Bsemnnauac  in-  gmnKaniu  Heaofflc*  icsafas  ai 
JCSKT^  fc  TiuTis  imxT  fwlifiiiL^t  T^  -TUT-  raif'mifi>"MgiirMiikai  joii^ 
K<  ';iac  2L  cxzcoue  cbbbs  ^ik  -^^^'^'-'w^  TnaTiMihif  "viD  zea  cd  die 
cnnmi  tcnjir  samrmg  mc  ^fr^Ikniic.  Tc>  uiiyuiii  iLs  I  fst  Ae 
iiwc-  om^cpefL  vi;^.  &  ebbet  ypwsn  sua  bqk.  into  a  ""^  liit»  ndi 
xuBTjtL  r^Qfu  i2if  £€xiiiL  sirivBixhBBii  of  irXDBti  s  £iiiixod  'SD  a  ^F^ 
sack.  Tiiei.  lOisx  -qk  ttzwc  or^es  lait  ssaznp  aai  aodc,  I 
7^  iuK  toxoas  srcans.  ai*  lauc  itt  Sskk.  is  kift  as  a 
i:  uisZA  ciiTLvr  r^s.     Thtf  ma^ffTTy  coses  aie  iaoK  ^bend 


f  Zr.r:rwf:r  Z/jwnu  Z"v«3-' 


r-a:iru:t£r  ct 
i:  I  hsT4e  i^stcicimai  iss  ae&ic.  cc.  ihi^  «:es,  be  bare 
ftgokc^  ^  ibe  seek  as  ice  krgi  of  iLe  5ir  coiss  cf  ibe  four  inner 
BMtasmal  cccies  asii  cf  iLe  z^ear  ecd  d  lae  £±zi  inefiasazsal 
l0XJt  ^i!i  fT-haSTCii  cf  ice  pert^ieGS  ittnLcSy  wcii^  ocgiis  to  he 
cofts^red  aji  a^xesBorr  lo  irie  erynsor  Icc^tis  di^iianimv  These 
tecd^cs  nm.  m  a  zrcore  trLwi  lo  ihe  lover  and  xxier  part  of  ihe 
leq,  axi/i  ozifse  tzi  a  rin^  vhiea  is  fixed  lo  liie  false  5{siiig  nmsde, 
wnL:h  irjself  is  &Kai  to  ihe  ealf-^nece  or  to  the  m^^itin^  ^ish 
metal  ^rinias.l 

FalM€  Ptronefui  BrerU  and  T3>ialis  Pcwtieax. 

[When  these  mnscLes  are  palsed  rather  a  stiff  boot  is 
r  in  order  to  prerent  tiie  £oot  fnm,  twisting  in  or  oot-T 
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[It  is  needless  to  add,  that  in  practice  the  maacles  of  the  foot 
I  seldom  paralyxeJ  singly.  Many  are  usually  affected  at  the 
me  Umo,  and  tlie  naal^ing  good  of  muscular  defects  by  means 
of  fUse  masules  in  tiien  by  no  means  a  simple  or  an  easy  matter.] 
I  haye  said  before,  and  I ,  repeat  it,  that  the  loss  of  one 
or  two  mnBcles  is  often  more  serious  than  a  total  palsy  of  the 
foot)  as  in  the  former  cases  the  deformity  is  more  seTcrc. 
The  ortUopcedy  is  most  simple  when  the  palsy  is  complete.  I 
could  f^ve  instances  of  partial  palsy  in  which  every  appliance 

I  has  failed,  for  although  the  foot  conld  be  restrained  when  at  rest,  ^^M 
the  morbid  instinctive  movements  of  tlie  sound  maaclcs  during  ^^M 
mlldng  were  such  as  to  cause  compressions  and  lacerations  ^^| 
which  prevented  the  apparatus  from  beiu;;  worn.  On  the  ^^H 
ether  hand,  it  is  easy  to  give  firm  support  daring  walking  by  ^^H 
tn«ftiiH  of  orlhoptrdie  apparatus  when  all  the  foot  muscles  ore  ^^| 
palsied.  When,  therefore,  certain  muscles  are  irreparably  lost,  ^^| 
would  it  not  be  rational  in  some  cases  to  destroy  the  power  of 


^ 


would  it  not  be  rational  in  some  cases  to  destroy  the  power  of 
the  sound  ones  by  means  of  surgical  interference,  seeing  that 
these  latter  cause  morbid  movements  which  hinder  standing  and 
walking  ?  Such  an  operation,  it  is  well  understood,  should  be 
doDB  before  the  joints  become  deformed. 

A  child  with  complete  palsy  of  the  foot  ought  not  to  be 
kllowed  to  walk  till  the  lateral  movements  of  the  toot  have  been 
ptevDDted  by  a  suitable  apparatus.  I  employ  for  this  purpose  on 
^paratus  with  metal  rods,  of  which  the  stirrup  is  nltowed  only 
■  limited  amount  of  flexion  and  extension,  and  the  foot  is  kept 
midway  between  flexion  and  extension.  False  muscles  ore  added 
to  this  roueiiine  in  some  cases.  It  is  very  light,  and  keeps  the 
I<)Ot  firmly  flexed  at  a  right  angle.  The  boot  or  shoe  merely 
coverB  the  gaiter-sock,  and  is  completely  independent. 


Arlijtciat  Spinal  iliucles. 

The  physiological  prothesis  of  the  spine  cannot  bo  uDdorstootl 
or  ntionally  applied  without  a  knowledge  of  the  individual  actions 
kod  functions  of  the  muscles,  without  an  exoct  diagnosis,  or 
wiUiont  a  knowledge  of  the  mechanism  of  the  curves  in  bcollh 
tnd  disease.  .  .  . 
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The  following  is  a  resumS  of  iiiTestigations  which  are  set  forth 
at  length  in  my  Physiologie  des  MauvemenU  (1868,  Part  XL, 
chap,  xi.,  p.  701) : — 

1.  The  mnscnlar  bundles  which  form  the  sacroAumhaiu  and 
the  longissimus  dorsi,  and  which  are  fixed  aboTe  to  the  four  or 
five  lower  ribs,  and  the  transverse  processes  of  the  lumbar 
Tertebrae  have  the  same  action  on  these  yertebrse,  giving  them 
an  oblique  movement  of  extension  and  flexion  to  the  same  side ; 
in  other  words,  they  are  extensors  and  lateral  flexors  of  the 
lumbar  and  lower  dorsal  vertebrae.  Physiologically  they  form  a 
single  muscle,  which  might  be  called  the  superficial  spino-lumbalis. 
By  the  combined  action  of  the  muscles  of  the  two  sides  direct 
extension  of  the  lumbar  and  lower  dorsal  vertebra)  is  produced. 

2.  Diemerbroeck  and  Winslow  have  shown  that  under  the 
name  sacro-Iumbalis  four  distinct  muscles  have  been  confounded. 

Electrical  experiment  shows  that  these  muscles,  which  form 
the  superficial  layer  of  the  spinal  muscles,  ought  to  be  divided, 
physiologically,  into  the  superficial  lumbar  and  superficial 
dorsal,  because  they  can  be  made  to  contract  independently  of 
each  other,  and  in  certain  attitudes  of  the  trunk  they  are  seen 
to  contract,  producing  lumbar  and  dorsal  curves  in  opposite 
directions  (a  false  physiological  scoliosis),  and  becau^  clinical 
observation  affords  frequent  examples  of  atrophy  on  one  side  or 
both,  sometimes  of  the  dorsal  muscle  and  sometimes  of  the 
lumbar. 

Without  this  independence  of  the  lumbar  and  dorsal  spinal 
muscles  the  S  curve  of  scoliosis  could  not  be  produced. 

3.  Contrary  to  the  opinion  of  anatomists  in  general,  none  of 
the  bundles  of  the  sacro-lumbalis  or  longissimus  dorsi  have  any 
appreciable  rotatory  action  on  the  vertebrae  under  normal  cir- 
cumstances. 

4.  The  essential  rotator  of  the  vertebrae  is  the  semi-spinalu 
{transversaires  epinettx),  which  I  shall  call,  to  distinguish  firom 
the  preceding,  the  deep  spinal  muscle.  Acting  unilaterally  it 
extends  feebly,  but  when  both  sides  contract  together  they  extend 
forcibly. 

5.  The  degree  of  obliquity  of  the  pelvis,  and  consequently  of 
the  sacro-lumbar  curve,  depends  upon  the  balance  between  the 
power  of  the  extensors  of  the  lumbar  and  last  dorsal  vertebrae 
and  the  flexors. 
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Tliis  statement  rests  on  the  following  facta  : — 
(ii)  AVhea  the  flexors  of  the  lumbar  vertebrte  (abdominal 
uumIus)  are  wasted,  the  pelvis  bends  forward  during  standing 
Ki  waUdng,  so  as  to  throw  all  the  freight  of  the  trunk  ou  the 
ctenaors  of  the  lumbar  Tertebrie,  which,  in  ordor  to  bring  the 
mtro  of  gravity  of  the  trunk  within  the  basis  of  support,  pull 
p  tha  spinal  column  in  its  lumbar  soctiou,  causing  a  lordosis 
Dmbo-Biicral  cnrve).  This  curve  is  the  more  marked,  tho 
ittockfl  are  the  more  prominent,  and  a  vertical  line  let  full 
om  tho  most  promiuent  dorsal  spine  falls  far  in  front  of  the 
I08t  backward  part  of  the  sacrum,  in  proportion  to  the  amount 
\  wasting  of  the  abdominal  muscles. 

(h)  When  the  e^^tensors  of  the  spine  are  wasted  while  the 
>dominal  muscles  remain  soond,  the  pelvis  is  placed  in  the 
rcatest  estension  possible,  so  as  to  throw  the  trunk  back  and 
ifase  its  weight  to  be  supported  by  the  abdominal  muscles. 
[oDOe  results  a  kind  of  lordosis  very  different  from  the  last,  for 
w  buttocks  are  flat,  and  a  plummet  let  fall  from  the  most 
dorsal  spine  falls  far  behind  tho  sacrum  (see  tigs.  12 
Dd  18,  p.  55). 

6.  A  physiological  saddle-back,  or  lumbo-sacrol  curvature, 
dtb  Tery  pronounced  inclination  of  the  pelvis,  far  from  being 
ue  or  exceptional,  are  ethnological  characteristics  of  some 
loel. 

They  give  a  graceful  form  to  the  body,  as  in  the  Iberian  races, 
r  th«y  cause  a  sort  of  deformity,  as  in  some  African  and  Indian 

The  opposite  characters,  i.e.,  a  straight  stiff  spino  without 
^parent  lumbo-sacial  curve,  is  seen  in  the  Anglo-Saxon  race 
ltd  other  races  of  Northern  Europe. 

7.  The  above  clinical  facta  show  that  physiological  saddlt-lmck 
I  due  to  relative  weakness  of  the  abdominal  n-alls.  This  is 
Dofirmcd  by  the  development  of  tho  belly  during  pregnancy, 
ud  the  looseness  and  weakness  of  its  walls  after  delivery ;  so 
bat  in  women  with  slight  lumbo-asoral  curve,  the  abdominal 
rail  by  its  force  offers  more  resistance  to  the  development  of 

[iiaiuiy,  and  it  recovers   and  remains  firm  and  tonso  even 
lAer  many  pregnancies. 

Wonun  with  natural  saddle-backs  are  liable  to  deformity  of 

hb  belly,  and  sometimes  other  troubles,  a^r  pregnancy.    The 

H  a 


mormal  crpbc^  inso  a  sax^:z  Ecey  or  even  m  coire  vith 

cf  ibe  iLonx.  ajifi  &  Irj^^rr.rr.z  ot  iis  df.irraF^a'  from  frocii  to  back. 
Tcls  eijccsare  acdcn  of  uie  doral  spfTal  mnselfs  is  cmosed  by 
azL  eS'jTt  of  compen^adocL  when  ^he  ccTrieal  put  of  the  coinmii  is 
he^z  conzlnz/juslj  llexeti  oaring  to  palsj  of  cbe  eoricai  ext^sson 
or  caries  of  one  cf  ;be  las;  eerrieal  or  ^rsu  dorsal  Textebnp. 

Mj  experiments  hare,  as  a  nile«  coofinoed  the  OfHnioits  of 
tnthoTS  ;  neTertheless  I  have  to  call  attoitioxi  in  this  retwmi  to 
the  two  following  facts  : — 

12.  In  the  erect  posture  the  flexors  and  extecs<»s  of  the  bead 
help  to  keep  it  straight  on  the  neck  In  persons  in  idiom  the 
extensors  of  the  head  are  weak  or  palsed  the  head  is  kept  bent 
back  in  order  to  throw  its  weight  on  the  flexors.  When  the 
flexors  are  palsied  the  head  and  neck  is  Yx^  bent  Ibrvaidy  so  as 
» throw  its  weight  on  the  extensors^ 
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18.  Loeal  faradisittion  can  cause  coDtraction  of  the  eternal  or 
nlsTJcitlar  part  of  the  sterno-cli>ido  mastoid. 

flitber  of  these  parts  may  be  affected  with  spasm.  The 
•teniiU  part  rotates  the  head  more  thnii  the  clavicular.  It  is  the 
opposite  with  regard  to  flexion.  Therefore  I  think  that  these 
two  ports  may  act  independently  under  certain  circnm stances. 

These  tacts  jnstify  the  old  division  of  the  stemo-cleido  mastoid 
bto  two  moBcles — the  stemO'maBloid  and  the  cleido-mastoid. 


Origin  and  Relief  of  Spiitul  Curvatures. 


Lordosis.  .  ■  . 
1  hare  often  noted  in  my  practice  among  the  Boolognese, 
ially  the  women  belonging  to  the  maritime  families  near 
Boulogne,  that  the  abdominal  walls  of  women  in  whom  the 
saddle-httck  was  very  great  had  been  greatly  distended,  and  that 
_  kfter  their  first  pregnancies  they  remained  loose  and  flaccid.  On 
^^th«  other  hand,  when  the  lumbo-sacral  curve  was  slight,  the 
^^ubdcHninnl  walls  completely  retracted  after  many  pregnancies,  and 
^^Hbo  belly  was  as  flat  and  the  skin  as  tense  ns  in  a  yoniig  girl.  I 
^Hbave  fonnd  but  few  exceptions  to  this  rule. 
^^M  This  looseness  and  tlubbiueBs  of  the  belly  after  pregnancy 
^^Rin  women  with  pronounced  saddle-back  seems  to  me  to  be  cs- 
^^"  plained  by  the  failure  of  tonic  power  in  the  mnscles. 

This  condition  of  things  is  often  very  trying.  After  the  first 
or  second  pregnancy  the  belly  gets  so  big  from  the  bulging  of 
the  intestines  that  the  trunk  and  figure  get  deformed.  Walking 
■□d  standing  soon  provoke  fatigue  and  lumbar  pain,  and  at 
length  internal  pain,  and  a  deviation  or  lowering  of  the  womb 
H      obltgrs   them  to  wear  a  girdle   to   assist   the  abdominal- wall, 

^K    which  is  too  weak  to  support  the  bowels 

^m        From  what  has  been  said  it  is  plain  that  by  increasing  or 
W     baaiMiing  the  tonic  force  of  the  al>domitml  mu«clcs  the  Inmbo- 
ncral  carve  will  be  lessened  or  increasod. 

^An  elegant  "  fall "  to  the  back,  which  may  bo  a  sabjeet  of 
'  admiration  in  Uie  yonng,  is  often  the  precursor  of  a  state  of  the 
'  betly  aft«r  pregnancy  and  in  advanced  life  which  is  the  reverse 
of  elegant.] 
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2.  Scoliosis  is  nsaally  cansed  by  the  predominance  or  one-sided 
action  of  the  extensors  of  the  Inmbar  TertebrsB.  •  .  I  haye  seen 
a  scoliosis  begin  and  develop  in  a  child  after  wasting  of  the 
muscular  mass  on  the  right  of  the  lumbar  Tertebrs.  The  child 
was  brought  to  me  when  a  year  and  a-half  old,  and  I  saw  it  again 
whon  six.  The  lumbar  spine  had  gradually  bent  to  the  left, 
forming  a  curve  the  convexity  of  which  was  towards  the  wasted 
luusolos,  and  here  the  sides  of  the  vertebrsB  could  be  felt ;  and 
thoy  wore  folt  to  have  undergone  a  rotation  on  their  axis.  The 
trunk  ^^*as  warped  to  the  right,  and  the  dorsal  spine  had  a  com- 
(HMisiitory  curve  in  the  opposite  direction.  The  scoliosis  vanished 
to  a  gn^at  extent  when  the  trunk  was  bent  forward,  and  the  spine 
pri'soutod  a  lumbo-dorsal  curve  with  backward  convexity,  which 
hIiowihI  that  the  sound  lumbo-spinal  muscles  had  undergone  no 
iHnUniotion.  There  was  no  sign  of  rickets,  no  inequality  of  the 
lo>;:s«  and  no  cause  other  than  that  specified  to  account  for  the 

I  havo  soon  many  similar  cases. 
*•••.••■ 

[Whon  Uioso  lateral  curvatures  are  due  to  &ilure  of  mnscular 
iioti\xu  aIouo«  Uioy  are  slight  in  amount,  but,  "being  continued, 
iho  \!(^nobrH'  g^'t  deformed  by  degrees  in  the  direction  of  the 
oxirxuv^  «u\d  twisting  of  the  two  parts  of  the  spine,  and  thus  is 
o\)^Uiuo^l  ibo  gradual  increase  of  this  scoliosis."] 

N\Hsl  it  l>o  said  that  scoliosis  does  not  occur  when  the  lumbar 
a\ul  %U\T^  mu^'^Ios  of  the  same  side  are  affected  at  once  ?  In 
«Ux')\  %'^MW^  I  haw  soon  the  formation  of  a  long  lumbo-dorsal 
Ut\')i^l  %*urvx\ 

S\\^v  ^\^!^>s:$  \>ripnat^  in  the  extensors  of  the  Inmbar  spine 
^w\  %vw  «;^\<\  t5Vsiuuor.t  is  natoiallT  directed  to  these  muscles. 

KA\ii^t\«jiitu>%x.  ):^iJT;ui:5aftUon»  and  gymnastics,  combined  with  a 
AUtuN'o  ANT^'U  h«w  ^Ivvn  me  good  lesnlts  in  the  early  stage. 

I  av.aVv^  I  U\>al:;wvi  th^  oliectzkin'  in  the  muscular  masses  on 
l)w  v^.iv'  ^n;  t!v  A^(:xv\;ty  «>f  the  lumbar  cure,  and  the  gymnastics 
U>^\N'  Nvw  .U\v^*.>^i  to  o\<^-ide  the  mnsdes  idiich  bend  the  body 
^M\«x^A\\U  v.\;  V*:i«:iirl^  asi  u^  Mose  a  lolalion  in  the  opposite 

^\\  v^  Vxs*^>ik  ^t  .^  )^  oftTvT  isai^  cf  scoliosis  the  seapnla  on 
iW  ikVvi^  A^^>QkVv'tf>A\?;$  TO  tbi^  iorsfti  ^compensatorr)  convexity 
|M\>NSMi«A  4>i^  ^t  xt^'  $^cuL  K^cwr  is  dtspbceL    This  has  bem 
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wrongly  attributed  to  palsy  of  the  serratus  or  contracture  of  the 
deltoid.] 

The  habit  of  holding  the  body  (hanche)  so  as  to  give  a  side 
twist  to  the  pelvis  may  be  an  occasional  cause  of  scoliosis.  We 
may  act  on  the  pelyis  in  an  opposite  direction  by  making  the 
patient  sit  on  a  chair  with  one  half  of  the  seat  higher  than  the 
other ;  the  buttock  opposite  to  the  lumbar  curve  resting  on  the 
highest  halfy  the  lumbar  spine  necessarily  bends  to  that  side,  and 
the  scoliosis  is  replaced  by  an  artificial  curve  in  the  opposite 
direction.  I  have  used  this  means,  more  potent  than  the  best 
corsets,  whenever  the  patient  sits,  and  it  has  seemed  to  me  to  be 
very  useful  in  the  treatment  of  scoliosis. 


THE  END. 
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Saturnine  paralysis,  232. 
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Seventh  nerve,  paralysis  of,  249. 
Spasm  and  impotence  of  muscles,  399. 
Spinal  curvature,  origin  and  relief  of,  467 ; 
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general  subacute,  121. 
Snbatitutes  for  muscles  of  lower  limbs, 

458. 

T. 

Tabes  dorsalis  (Romberg),  vide  progres- 
sive locomotor  ataxy,  1. 

Troubles  of  sensibility  and  of  the  senses, 
864 ;  case  No.  83,  865 ;  case  No.  84, 
866  ;  case  No.  85,  367 ;  angina  pectoris, 
867 ;  sciatica,  864, 

XT. 
Union  and  disunion  of  muscular  acts,  386. 
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